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ABSTRACT 
Despite efforts to manage it, the California barracuda, 
Sphyraena argentea, resource has exhibited a marked decline 
in abundance from levels exhibited prior to 1950. This paper 
presents a history of the California barracuda fisheries, a 
summary of its life history and population dynamics; and an 
evaluation of the resource under current management practices 
and recommendations for improvements in current management. 
Evaluation of the current status of the resource indi- 
cates its abundance off southern California is low but slowly 
improving with a marked improvement in size composition. 
Management recommendations, when adopted, should help increase 
the rate of recovery of the California barracuda resource. 
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I. INTRODUCTION 
The s t a t u s  of t h e  C a l i f o r n i a  b a r r a c u d a ,  Sphyraena argentea G i r a r d  
(1854),  h a s  been of concern t o  c o m e r c i a 1  and r e c r e a t i o n a l  f i s h e r m e n ,  
and t o  f i s h e r y  managers,  s i n c e  e a r l y  i n  t h e  t w e n t i e t h  c e n t u r y .  T h i s  
paper  p r e s e n t s  a  summary of t h e  C a l i f o r n i a  b a r r a c u d a  f i s h e r i e s ,  l i f e  
h i s t o r y ,  and p o p u l a t i o n  dynamics;  and management recommendations r e -  
s u l t i n g  from assessment  of f i s h e r i e s  d a t a  and m o n i t o r i n g  a c t i v i t i e s  d u r i n g  
1972 through 1978. 
E a r l y  s t u d i e s  were conducted t o  de te rmine :  e f f e c t s  of p u r s e  s e i n i n g  
on b a r r a c u d a  (Skogsberg,  1925) ;  length-weight  and age- leng th  r e l a t i o n -  
s h i p s ,  m a t u r i t y ,  f e c u n d i t y ,  spawning s e a s o n ,  and method of c a p t u r e  
(Walford, 1 9 3 2 ) ;  l e n g t h  and a g e  compos i t ion  of t h e  c a t c h e s ,  m i g r a t i o n ,  
c a t c h  p e r  e f f o r t ,  s u r v i v a l  r a t e s ,  y i e l d ,  and p o p u l a t i o n  s i z e  ( P i n k a s ,  
1966) ;  and h i s t o r i c a l  t r e n d s  i n  t h e  f i s h e r y  (MacCall, S t a u f f e r ,  and Troadec,  
1936) .  
Landings by s p o r t  and commercial f i she rmen  have d e c l i n e d  d e s p i t e  a 
v a r i e t y  of r e g u l a t i o n s  enac ted  over  t h e  y e a r s  t o  c o n s e r v e  and manage t h i s  
r e s o u r c e .  A l o n g  con t inuous  d e c l i n e  . i n  commercial l a n d i n g s  h a s  o c c u r r e d  
s i n c e  t h e  l a t e  1 9 2 0 ' s .  Two p e r i o d s  of major  d e c l i n e  i n  l a n d i n g s  by s p o r t  
a n g l e r s  o c c u r r e d  from 1948 through 1956 and from 1968 th rough  t h e  p r e s e n t .  
Concern over  d e c l i n i n g  s p o r t  c a t c h e s  d u r i n g  t h e  1948-1956 p e r i o d  r e s u l t e d  
i n  a  management s t u d y  conducted d u r i n g  1958 th rough  1961  ( P i n k a s ,  1966) .  
It was conducted d u r i n g  p o r t i o n s  o f  a  p e r i o d  o f  ex t remely  warm ocean 
w a t e r s  accompanied by l a r g e  i n c r e a s e s  i n  b a r r a c u d a  l a n d i n g s  (Radovich,  
1961).  With i n c r e a s e d  l a n d i n g s  t h e  p r e v i o u s  concerns  were  f o r g o t t e n  
u n t i l  t h e  l a t e  1 9 6 0 ' s  when l a n d i n g s  a g a i n  d e c l i n e d  and o n l y  s m a l l  b a r r a c u d a  
cou ld  b e  found.  Th is  r e v i v e d  i n t e r e s t ,  i n  1969 and 1970, i n  t h e  s t r i c t  
28 i n .  (71.1 cm) s i z e  l i m i t  proposed by P i n k a s  i n  1966 f o l l o w i n g  a de- 
t a i l e d  management s t u d y .  From 1957 u n t i l  1971  each  s p o r t  f i s h e r m a n  c o u l d  
keep two bar racuda  p e r  day l e s s  t h a n  28 i n .  t o t a l  l e n g t h *  I n  March of 
1971  f o r  t h e  f i r s t  t ime  a  s t r i c t  28 i n .  s i z e  l i m i t  became e f f e c t i v e  and 
no bar racuda  l e s s  t h a n  28 i n .  l o n g  cou ld  b e  r e t a i n e d  i n  t h e  d a i l y  bag 
l i m i t  o f  f i s h .  
Assessments of t h e  C a l i f o r n i a  b a r r a c u d a  r e s o u r c e  d u r i n g  t h e  p e r i o d  
1971  th rough  1973 i d e n t i f i e d  a r e a s  need ing  f u r t h e r  i n v e s t i g a t i o n  and 
sugges ted  a r e a s  f o r  f u t u r e  management ( S c h u l t z e ,  1973, MacCall, S t a u f f e r  
and Troadec,  1976) .  Moni tor ing of c a t c h e s  and s i z e  compos i t ion  of C a l i -  
f o r n i a  ba r racuda  proceeded from 1972 through 1978 w i t h  t h e  purpose  of 
e v a l u a t i n g  e f f e c t s  of t h e  1971  r e g u l a t i o n  change on t h e  b a r r a c u d a  p o p u l a t i o n .  
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11. Stocks  
The C a l i f o r n i a  b a r r a c u d a  i s  t h e  o n l y  member of t h e  b a r r a c u d a  f a m i l y  
r e p o r t e d  From C a l i f o r n i a .  It r a n g e s  from Cape San Lucas ,  Baja  C a l i f o r n i a ,  
Mexico (Berdegue ' ,  1956) t o  P r i n c e  Wil l iam Sound, Alaska ( P i n k a s ,  1966) .  
However, i n  r e c e n t  y e a r s  ba r racuda  have seldom been observed  n o r t h  of P t .  
Concept ion,  C a l i f o r n i a .  Two o t h e r  s p e c i e s ,  t h e  Mexican b a r r a c u d a ,  Sphyraena 
ensis, and t h e  Gulf b a r r a c u d a ,  S. Zucasanu, occur  a s  f a r  n o r t h  as s o u t h e r n  
Baja  C a l i f o r n i a ,  Mexico (Berdegue ' ,  1956) .  The C a l i f o r n i a  b a r r a c u d a  i s  a  
p e l a g i c  s c h o o l i n g  p r e d a t o r  g e n e r a l l y  found w i t h i n  a  few m i l e s  of  t h e  mainland 
and i s l a n d s .  Many u n d e r t a k e  a n n u a l  sou th-nor th  m i g r a t i o n s  a l o n g  t h e  c o a s t  
i n  t h e  s p r i n g  and summer, and t h e  s t r e n g t h  of t h e s e  m i g r a t i o n s  i s  c o r r e l a t e d  
w i t h  changes  i n  ocean t e m p e r a t u r e  (Radovich,  1961) .  R e s u l t s  o f  a  s t u d y  
conducted d u r i n g  t h e  l a t e  1 9 5 0 ' s  i n d i c a t e  t h a t  t h e  p o r t i o n  of t h e  C a l i f o r n i a  
b a r r a c u d a  p o p u l a t i o n  l o c a t e d  s o u t h  of P t .  Eugenia,  B.C. ,  Mexico d u r i n g  t h e  
win te r  months, does no t  e n t e r  sou the rn  C a l i f o r n i a  wa te r s  dur ing  t h e  spr ing-  
c Gummer migra t ion .  Thus, C a l i f o r n i a  fishermen may e x p l o i t  on ly  t h e  n o r t h e r n  
po r t ion  of t h e  s tock  i n  C a l i f o r n i a  wa te r s  (Pinkas,  1966. 
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111. F i s h e r i e s  
A. U.S. Commercial F i s h e r i e s  
Landings: Publ ished records  i n d i c a t e  C a l i f o r n i a  barracuda have been 
f i shed  commercially s i n c e  a t  l e a s t  t h e  1800's (Table 1 ) .  Landings 
inc reased  from 227 me t r i c  t ons  (0.5 m i l l i o n  l b s )  i n  1889 t o  1,135 
t o  1,589 m e t r i c  t ons  (2.5-3.5 m i l l i o n  l b s )  by 1917, then  r o s e  
d rama t i ca l ly  t o  more than 3,632 m e t r i c  tons  (8.0 m i l l i o n  l b s )  fo l lowing  
World War I when pu r se  s e i n e  v e s s e l s  became a c t i v e  i n  t h e  f i s h e r y  
(Figure 1 ) .  I n  t h e  1920's  barracuda landings  averaged about  3,000 
m e t r i c  tons  (6.7 m i l l i o n  l b s )  . 
Fee l ings  a g a i n s t  t h e  use of n e t s  grew dur ing  t h e  1920's  and regu- 
l a t i o n s  a f f e c t i n g  f i s h i n g  gear  a s  we l l  a s  s easona l  c l o s u r e s  were enacted 
and then  changed a t  almost every s e s s i o n  of t h e  l e g i s l a t u r e  from 1925 
t o  1935. The d e c l i n e  i n  barracuda landings  t h a t  occurred from 1926 t o  
1935 w a s  a t t r i b u t e d  t o  t h e  e f f e c t s  of t h e s e  r e g u l a t i o n s ,  and t o  t h e  
conlbined r e s u l t s  of unfavorable  economic c o n d i t i c n s ,  increased  competi- 
t i o n  from o t h e r  s p e c i e s  of f i s h ,  and a  p o s s i b l e  decrease  i n  t h e  barracuda 
supply ( Janssen ,  1937).  During t h e  1930's  annual  l and ings  averaged 
1,464 m e t r i c  tons  (3.2 m i l l i o n  l b s ) ,  l e s s  than  h a l f  of t h e  average 
f o r  t h e  1920's.  
An inc rease  i n  t h e  number of barracuda o f f  southern  C a l i f o r n i a  due 
t o  unusual ly warm ocean waters  dur ing  t h e  l a s t  h a l f  of 1939 through 1941 
and wartime demands f o r  p r o t e i n  r e s u l t e d  i n  an  i n c r e a s e  i n  commercial 
l andings  through 1945. The i n c r e a s e  i n  t he  p ropor t ion  of barracuda 
landed from Mexico during t h e  1940's  was l a r g e l y  due t o  a ban e f f e c t i v e  
TAB1.E 1 .  Yearly Ccnuncrclnl I.nnrlIogs o f  Cal i lorni i t  nilrrncudn I n  I'jtmdu. 

i n  1940 on purse  s e i n e  and roundhaul n e t s  i n  C a l i f o r n i a  waters .  
Catches dec l ined  fo l lowing  t h e  war and l and ings  of barracuda 
averaged 1,498 m e t r i c  t ons  ( 3 . 3  m i l l i o n  l b s )  f o r  t h e  1940-1949 
per iod .  
T o t a l  c o m e r c i a l  l andings  a n d . t h e  number of boa t s  landing  
barracuda dec l ined  sha rp ly  from 1950 through 1956 (F igure  2) .  By 
1956, t h e  fou r  or  f i v e  remaining pu r se  s e i n e r s  which had been f i s h i n g  
i n  Mexican waters  a s  f a r  sou th  a s  Punta Abreojos dropped o u t  of t h e  
f i s h e r y  leaving  t h e  b o a t s  us ing  g i l l  n e t s ,  t r o l l i n g  g e a r ,  and lampara 
n e t s  t o  f i s h  commercially. Marked warming of t h e  ocean o f f  Cal i -  
f o r n i a  dur ing  1957 through 1959 r e s u l t e d  i n  a  dramat ic  i n c r e a s e  i n  
barracuda a v a i l a b i l i t y  o f f  southern  C a l i f o r n i a ,  and many boa t s  rushed 
t o  e n t e r  t h e  commercial f i s h e r y  i n c r e a s i n g  t h e  f l e e t  t o  315 boa t s  by 
1958. During t h i s  s e r i e s  of warm water  y e a r s ,  l andings  from Mexico 
dec l ined  due t o  good l o c a l  a v a i l a b i l i t y  of barracuda.  Despi te  t h i s ,  
t h e  average annual  landings  dur ing  t h e  1950 ' s  dec l ined  t o  639 m e t r i c  
t ons  (1,409,000 l b s ) .  
Cooling of t h e  ocean waters  o f f  C a l i f o r n i a  began i n  1960 and 1961. 
Most of t h e  t r o l l e r s  ( a l s o  termed " j i g  boats")  l e f t  t h e  f i s h e r y  dur ing  
t h e  1960 ' s  a s  barracuda became l e s s  a v a i l a b l e  o f f  C a l i f o r n i a .  G i l l  n e t  
v e s s e l s  have predominated s i n c e  1960, and s i n c e  1968 n e a r l y  a l l  of t h e  
commercial l andings  of barracuda have been made by g i l l  n e t t e r s  
ope ra t ing  between San Diego and Santa Barbara.  Average annual  l and ings  
dec l ined  t o  209 me t r i c  t ons  (461,000 l b s )  dur ing  t h e  1960's  and 19 
m e t r i c  t ons  (41,000 l b s )  dur ing  t h e  1970's .  
A t  p r e sen t ,  a s m a l l  f l e e t  of l e s s  than  1 0  b o a t s  account  f o r  80 
t o  90% of t h e  commercial barracuda l and ings  i n  southern  C a l i f o r n i a .  
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Season: From t h e  e a r l y  y e a r s  of t h e  f i s h e r y  through t h e  mid-19501s, 
bar racuda  were caught throughout t h e  yea r .  Purse  s e i n e r s  f i s h i n g  
p r i m a r i l y  o f f  Hexico supp l i ed  f r e s h  f i s h  markets  dur ing  t h e  w i n t e r  
months wh i l e  f ishermen us ing  lamparas ,  g i l l  n e t s ,  and t r o l l i n g  gea r  
t r a d i t i o n a l l y  supp l i ed  t h e  markets  dur ing  t h e  l a t e  s p r i n g  and summer 
when bar racuda  were more a v a i l a b l e  i n  l o c a l  waters .  During t h e  1960's  
and 1970's  c-ercial l and ings  were l i m i t e d  p r i n c i p a l l y  t o  months A p r i l  
through J u l y ,  
Price: The p r l c e  pa id  f o r  barracuda has dec l ined  dur ing  pe r iods  of 
abundance and fncreased dur ing  pe r iods  of s c a r c i t y  (F igure  3 ) .  How- 
ever, even with t h e  g r e a t  demand which e x i s t e d  dur ing  t h e  1 9 2 0 ' ~ ~  
ove r supp l i e s  t~ t h e  f r e s h  f i s h  markets  occurred  r e g u l a r l y ,  r e s u l t i n g  
in a reduced p r i c e  pe r  pound. During y e a r s  1920 through 1922, a  t o t a l  
o f  590,320 pounds of barracuda was reduced f o r  f e r t i l i z e r ,  because 
exces s ive  l and ings  had g l u t t e d  t h e  market (Skogsberg, 1925). 
The p r i c e  pa id  t o  fishermen f o r  bar racuda ,  a d j u s t e d  by t h e  whole- 
sale p r i c e  index, h a s  g e n e r a l l y  been low when compared w i t h  t h e  p r i c e  
pa id  f o r  s p e c i e s  caught l o c a l l y  such a s  h a l i b u t ,  Paratichthys cal i for-  
nieus, and white seabass ,  Atractoscion nobit is .  The p r i c e  dur ing  t h e  
1920 ' s  v a r i e d  from 1 o r  2 c e n t s  p e r  pound t o  1 3  cen t s .  The p r i c e  s t r u c t u r e  
improved l i t t l e  u n t i l  t h e  1940's  when w a r t i m e  demand s t imu la t ed  t h e  market 
f o r  f i s h  products .  
The demand and t h e  p r i c e  dec l ined  a f t e r  t h e  war, and dur ing  t h e  
pe r iod  1950 to 1956 fishermen on many occas ions  had t o  accep t  low 
p r i c e s  f o r  their ca t ches  when a s i n g l e  l a r g e  landing  by a p u r s e  s e i n e r ,  
lampara vessel, o r  even g i l l  n e t t e r  caused a temporary oversupply.  
Inc reas ing  p r i c e s  dur ing  t h e  1960's  provided i n c e n t i v e  f o r  t h e  more 

experienced g i l l  n e t  f ishermen t o  cont inue  f i s h i n g  b u t  many o t h e r s  
abandoned t h e  f i s h e r y  a s  u n p r o f i t a b l e .  
P r i c e s  r o s e  h ighe r  du r ing  t h e  1 9 7 0 t s ,  t o  60-70 c e n t s  pe r  pound 
i n  1976 and 80-90 c e n t s  per  pound i n  1979. The va lue  t o  t h e  f i s h e r -  
man of barracuda landings  i n  1976 ( t h e  l a t e s t  y e a r  w i t h  a v a i l a b l e  
d a t a )  t o t a l l e d  between 82,000 and 113,000 d o l l a r s .  
Unstable  p r i c e ,  supply,  and demand combined w i t h  inc reased  
ope ra t ing  c o s t s  discouraged inexperienced fishermen; however, t oday ' s  
i nc reas ing  p r i c e s  and t h e  demand f o r  seafood should s t i m u l a t e  i n t e r e s t  
i n  barracuda f i s h i n g .  
Gear Types 
1) Roundhaul Nets 
Purse s e i n e s  caught a major p o r t i o n  of t h e  barracuda landed 
dur ing  t h e  per iod  ex tending  from t h e  end of World War I through 1956. 
The r ap id  growth of t h e  sou the rn  C a l i f o r n i a  pu r se  s e i n e  f l e e t  
from 1915 t o  1920 was due l a r g e l y  t o  t h e  success  of t h e  canning 
i n d u s t r y ,  which was s t imu la t ed  by wartime demand and s u c c e s s f u l  
b l u e f i n  tuna ,  Thmnus thynnus, ca t ches ,  and t o  a v a i l a b i l i t y  of 
barracuda;  whi te  seabass ;  "mackerel1', Scomber japonicus and 
Traehms  symetricus; and y e l l o w t a i l ,  SerioZa ZaZandi, t o  pu r se  
s e i n e  gea r  (Skogsberg, 1925).  R e l a t i v e l y  sma l l  c a t c h e s  of blue-  
f i n  tuna and y e l l o w t a i l  du r ing  1920 and 1921 s t imu la t ed  g r e a t e r  
e f f o r t s  t o  n e t  barracuda.  The d e s t r u c t i o n  of young barracuda by 
pu r se  s e i n e  n e t s  is  w e l l  documented (Skogsberg, 1925),  y e t  economic 
p re s su re  p reva i l ed  and cont inued s e i n i n g  o f f  C a l i f o r n i a  through 1939 
r e s u l t e d  i n  t h e  d e s t r u c t i o n  of l a r g e  numbers of t h e  young bar racuda  
(Walford, 1932). Use of roundhaul  gear  (purse  s e i n e ,  r i n g  n e t ,  and 
lampara) f o r  cap tu r ing  bar racuda  w a s  f i n a l l y  banned from sou the rn  
Cal i fo rn ia  waters i n  1940. However, such gear  s t i l l  could be 
used i n  Mexican waters. This regula t ion resu l t ed  i n  an inc rease  
i n  t h e  proportion of the  t o t a l  barracuda catch made from Mexican 
waters. The trend continued a f t e r  1947 a s  9 consecutive years  
of cooler  than average water prevailed off  southern Ca l i fo rn ia  and 
l o c a l  f i sh ing  declined. 
Purse s e i n e r s  had dropped out  of t h e  f i s h e r y  by 1956. Several  
reasons were given by.fishermen when questioned about why t h e  
s e i n e r s  stopped f i s h i n g  barracuda i n  Mexico: f a i l u r e  t o  obta in  
o rders  f o r  f i s h  i n  advance from l o c a l  f i s h  markets (reduced 
market and consumer demand), increased d i f f i c u l t y  i n  loca t ing  
schools of f i s h a b l e  s i z e  (decl ine  i n  abundance), longer t r i p s ,  
uncertain prices,and increas ing cos t s  of operat ion.  
Under present  regula t ions ,  barracuda caught off  Mexico by 
purse se ine  o r  o ther  roundhaul gear may be landed i n  Ca l i fo rn ia  
a f t e r  being declared and inspected by t h e  Department of Fish and 
Game. 
Tro l l ing  Gear 
Trol l ing  i s  probably one of t h e  e a r l i e s t  methods used t o  
capture barracuda commercially. Early fishermen t r o l l e d  wi th  
various bone and metal l u r e s  t o  a t t r a c t  barracuda._ Later  they 
used rubber and p l a s t i c s  combined with metal t o  produce a 
dazzling a r ray  of t r o l l i n g  l u r e s  f o r  both s p o r t  and commercial use. 
The proport ion of t h e  landings made by t r o l l  fishermen each 
year is unknown. Their individual  catches were genera l ly  smaller  
than those of purse se ine ,  lampara,and g i l l  n e t  fishermen. How- 
ever,  t r o l l e r s  were numerous during years  of good l o c a l  barracuda 
a v a i l a b i l i t y ,  and t h e i r  cumulative landings w e r e  s u b s t a n t i a l .  
During years  of reduced barracuda a v a i l a b i l i t y  t h e  t r o l l i n g  f l e e t  
decl ined i n  number. During years  of warm water and increased 
barracuda a v a i l a b i l i t y  add i t iona l  fishermen entered t h e  f i she ry .  
During t h e  extremely warm years  of 1957 through 1959, s o  many 
small commercial boats  t r o l l e d  f o r  barracuda off  Long Beach, Cali-  
f o r n i a  t h a t  they became known a s  t h e  "mosquito f l e e t . "  A pro- 
nounced dec l ine  i n  barracuda abundance during t h e  l a t e r  h a l f  of 
t h e  1960's r e s u l t e d  i n  t h e  v i r t u a l  e x t i n c t i o n  of t h e  barracuda 
t r o l l i n g  f l e e t  of f  Cal i fornia .  
Tro l l ing  gear,  l i k e  purse se ine  and lampara, i s  less s i z e  
s e l e c t i v e  than g i l l  n e t s  and e a r l y  samples i n d i c a t e  t h a t  sub- 
s t a n t i a l  numbers of "undersize" barracuda were landed by t r o l l  
fishermen (Walford, 1932). 
3) G i l l - N e t  Fishery 
G i l l  n e t s  have been important i n  t h e  barracuda f i s h e r y  s ince  
it began, and today they a r e  the  only s i g n i f i c a n t  component. 
Gi l l -net  v e s s e l s  genera l ly  a r e  7 t o  12 m (25-40 ft) long and 
equipped with a gurdy o r  n e t  r e e l  t o  r e t r i e v e  t h e  n e t .  Most of 
t h e  boa t s  landing barracuda today were b u i l t  p r i o r  t o  1950. 
H i s t o r i c a l l y ,  g i l l - n e t s  accounted f o r  a l a r g e r  sha re  of t h e  
landings during periods of poor l o c a l  barracuda a v a i l a b i l i t y .  
During t h e  1960's a continued decl ine  i n  s tock abundance r e s u l t e d  
i n  near ex t inc t ion  of t h e  t r o l l  f l e e t ,  a dec l ine  i n  landings from 
Mexico, and even a reduction of the  g i l l - n e t  f l e e t  t o  l e s s  than 
10 boa t s  by 1970. Today a small f l e e t  of g i l l -ne t  v e s s e l s  ca tch  
v i r t u a l l y  a l l  of the  commercial barracuda. 
Gi l l -net  fishermen f i s h  i n  c o a s t a l  waters  between 20 t o  40 rn 
(11 to 22 fms) deep. G i l l  n e t s  measure 10 t o  11 m (54 t o  6 
fms) deep and a r e  genera l ly  d r i f t e d  from t h e  su r face  t o  
3.5 m (2 fms) below the  su r face  a t  n igh t .  Fishermen d r i f t  
t h e i r  n e t s  f o r  1-3 h r  following sunset  and genera l ly  f i s h  
during t h e  dark o r  quar te r  phase of t h e  moon. A second set may 
be made j u s t  before dawn i f  the  f i r s t  one i s  unproductive. Fish- 
ermen tend t o  avoid f i sh ing  during moonlit n ights .  
Barracuda caught l o c a l l y  a r e  landed i n  t h e  round, genera l ly  by 
boats  making one-day t r i p s  o r  l e s s .  I f  a  t r i p  l a s t s  longer,  t h e  
barracuda a r e  cleaned (only t h e  v i sce ra  i s  removed) and s to red  on 
ice .  When cleaned, barracuda l o s e  about 14% of t h e i r  body weight. 
The g i l l -ne t  season genera l ly  begins between mid-April and 
e a r l y  May between San Diego and San Pedro. Best ca tches  during 
Apri l  through June a r e  genera l ly  made between Newport Beach and 
San Pedro by g i l l  n e t t e r s  based a t  San Pedro and San Diego. San 
Diego boats  land f i s h  a t  San Pedro markets when f i s h i n g  nor th  of 
Newport Beach, and San Pedro and San Diego boats  may follow t h e  
barracuda schools nor th  of Santa Monica Bay o r  remain i n  more 
loca l i zed  areas  during t h e  season. I n  Ju ly  many of t h e  fishermen 
abandon barracuda f i s h i n g  f o r  white seabass; they seldom f i s h  
barracuda beyond August. During t h e  winter ,  they may f i s h  f o r  
Cal i fornia  ha l ibu t ;  rockf ishes ,  Sebastes spp.; o r  P a c i f i c  bonito,  
Sarda chCZiensis. 
G i l l - n e t  fishermen from Santa Barbara and nearby p o r t s  
occasionally f i s h  barracuda during t h e  f a l l  and winter  months, 
s e t t i n g  t h e i r  n e t s  from Pt .  Dume t o  Pt .  Conception and near the  
nor thern  channel i s l a n d s  near kelp beds. Reports i n d i c a t e  t h a t  
some a£ these  g i l l  n e t t e r s  have used t h e i r  n e t s  a s  e n c i r c l i n g  
nets, by surrounding a school of barracuda. The f i s h  then 
e i t h e r  swim i n t o  t he  ne t  o r  an explosive device o r  o ther  source 
of loud no ise  is c a s t  i n t o  the  center of t h e  encirc led a rea  t o  
startle t h e  f i s h  and cause them t o  g i l l  i n  t he  webbing. Large 
catches a r e  o f t e n  produced i n  t h i s  manner. 
Barracuda are generally t he  t a rge t  species  when caught with 
g i l l  n e t s ,  bu t  o f ten  bonito) Pac i f ic  mackerel; thresher  ahark, 
AZopias ~uZpGzus; bonito shark, I s m s  oxyrinchusi and occasionally 
white seabass a l s o  a r e  captured i n  t he  ne t s  and sold.  Purse 
se iners  and lampara vessels  occasionally n e t  barracuda while 
pursuing anchovies, bonito,  o r  mackerel. Occasionally these  s e t s  
a r e  i n t en t i ona l  v io l a t i ons  of t he  law, and t he  f i s h  a r e  landed a t  
n igh t  t o  avoid detection.  
P r io r  t o  1956,most barracuda g i l l  ne t s  were made of cotton 
r a the r  than t h e  multifilament nylon used s ince  then. Cotton was 
heavy compared t o  nylon and t he  stacked ne t  occupied nearly twice 
the  a rea  on t h e  boat. Also, cotton de te r io ra ted  rapidly  i f  not 
dr ied and "tanned" per iodical ly .  This maintenance was generally 
accomplished during the  period of the  f u l l  moon,and f i sh ing  
resumed during the  quar ter  and dark of the  moon. 
Nylon n e t s  a r e  made of f i n e r  twine than cotton nets .  Also 
more pieces  of n e t  can be s e t  from t h e  same boat ,  and f i sh ing  can 
occur more o f t en  throughout t he  season because of t he  time saved 
by reduced maintenance. Fishermen who have used both cot ton and 
nylon agree t h a t  nylon i s  more e f f i c i e n t  i n  ne t t i ng  barracuda. 
In  recent  years  monofilament g i l l  n e t s  s e t  near shore t o  catch 
"perchr' have captured both l e g a l  and sublegal-size barracuda. 
Small  barracuda a l s o  may be  sub jec t ed  t o  s u b s t a n t i a l  e x p l o i t a t i o n  
by t h e  whi te  c roaker ,  Genyonemus lineatus, o r  k i n g f i s h  g i l l - n e t  
f i s h e r y .  This  f i s h e r y  e x i s t s  near  sho re  between San Pedro and 
Huntington Beach and n o r t h  of P t .  Dume. G i l l  n e t s  w i t h  sma l l  
mesh ( l e s s  than  3.5 i n .  s t r e t c h e d )  a r e  set on t h e  bottom i n  
areas a l s o  frequented by bar racuda  dur ing  t h e i r  spawning season.  
The q u a n t i t y  and s i z e  of barracuda captured  by t h e s e  sma l l  mesh 
n e t s  should be determined. 
B. Mexico Commercial 
L i t t l e  i s  known about commercial barracuda f i s h i n g  by f ishermen 
from Mexico. An outdqor f r e s h  f i s h  market a t  Ensenada, B. C. Mexico 
was v i s i t e d  by t h e  au thor  on t h r e e  occasions and bar racuda  were 
observed f o r  s a l e  on each occasion.  The barracuda were captured  by 
hook and l i n e  and most were smal l  f i s h  1 t o  3 y e a r s  of age. 
Landings of barracuda a t  Ensenada dec l ined  from 28,124 kg 
(61,957 l_b) i n  1966 t o  380 kg (837 l b )  i n  1972 ( I n s t i t u t o  
Nacional de  Pesca, Mexico) (Figure 4 ) .  While t h e s e  land- 
i n g s  a r e  low compared wi th  C a l i f o r n i a  landings ,  they  show t h e  same 
d i s t i n c t  d e c l i n e  ev ident  i n  C a l i f o r n i a  l and ings ,  w i t h  a  g r e a t  d e c l i n e  
occurr ing  from 1966 t o  1968. 
C a l i f o r n i a  s p o r t f i s h i n g  i n t e r e s t s  have voiced concern r e c e n t l y  
t h a t  t h e  g i l l - n e t  f i s h e r y  being developed n e a r  t h e  P a c i f i c  coas t  of 
Baja C a l i f o r n i a  w i l l  ove rexp lo i t  migratory f i s h e s  such as bar racuda ,  
whi te  seabass ,  y e l l o w t a i l ,  e t c .  Information t o  e v a l u a t e  t h e s e  claims 
i s  n o t  p r e s e n t l y  ava i l ab l e .  
C. U. S. Recrea t iona l  F ish ing  
Accounts of s p o r t f i s h i n g  o f f  C a l i f o r n i a  dur ing  t h e  1920's  and 
e a r l y  1930's i n d i c a t e  t h a t  t h e  barracuda was a popular  gamefish and 
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FIGURE 4.  Commercial pounds landed at  California ports and Ensenada, B . C . ,  
Mexico and commercial pounds per landing day for California 
landings. 
one of t h e  most numerous spec i e s  captured on hook and l i n e .  A s  
deep s e a  angl ing  grew i n  p o p u l a r i t y  and a s  t h e  b o a t s  and barges  
ca r ry ing  a n g l e r s  f o r  a fee increased  i n  number, Department s c i e n t i s t s  
r e a l i z e d  t h a t  t h e  s p o r t  ca t ch  could have a s i g n i f i c a n t  impact upon 
marine resources .  During t h e s e  e a r l y  yea r s ,  t h e  gamefishes f o r  which 
an ang l ing  l i c e n s e  was r equ i r ed  were caught p r i n c i p a l l y  from Commer- 
c ia l  Passenger Fishing Vesse ls  (CPFV's, p rev ious ly  termed pa r tyboa t s )  
and barges.  Since the  e a r l y  1930 ' s , t he  Department's e f f o r t s  t o  c o l l e c t  
c a t c h  records  of marine s p o r t f i s h i n g  has been d i r e c t e d  almost  ex- 
c l u s i v e l y  a t  CPFV's and barges ,  a l though barges  account f o r  a smal l  
p o r t i o n  of today 's  s p o r t  ca t ch .  C a l i f o r n i a  r e c r e a t i o n a l  fishermen 
c a t c h  barracuda predominantly dur ing  l a t e  s p r i n g  and summer (May 
through August) when f i s h  a r e  most a v a i l a b l e  o f f  southern  C a l i f o r n i a .  
Recrea t iona l  fishermen could sell  t h e i r  ca t ch  up u n t i l  1941,when t h i s  
p r a c t i c e  was p roh ib i t ed .  
1) Commercial Passenger  F ish ing  Vessels  (CPFV's) 
Spor tca tch  records  of C a l i f o r n i a  barracuda were f i r s t  c o l l e c t e d  
on a voluntary  b a s i s  during 1932 through 1934 from CPFV's, ba rges ,  
and p i e r s .  These d a t a  provide  some i n s i g h t  i n t o  t h e  s i z e  of f i s h  
captured and t h e i r  abundance, bu t  proved i m p r a c t i c a l  f o r  de t e r -  
mining t o t a l  s p o r t  l andings .  
I n  1936, regula t ions  r equ i r ed  CPFV sk ippe r s  and barge  o p e r a t o r s  
t o  keep d a i l y  records  of t h e  number of f i s h  captured by s p e c i e s ,  
t h e  passenger count,  and a r e a  f i shed .  The r epor t ed  s p o r t  c a t c h  
C a l i f o r n i a  barracuda made from CPFV's and barges  dur ing  1936 
through 1940 averaged over  550,000 f i s h  and roughly equal led  o r  . 
s l i g h t l y  exceeded t h e  commercial c a t c h  i n  pounds landed (Table 2 ,  
F i g u r e  5) ( C a l i f o r n i a  1940).  Warm water o f f  our  c o a s t  dur ing  l a t e  
1939 and 1940 r e s u l t e d  i n  l a r g e  c a t c h e s  dur ing  t h e s e  yea r s .  
BFV ca t ches  dur ing  t h e  w a r  y e a r s  were n o t  r epo r t ed ,  bu t  r e 4 .  
c r e a t i o n a l  f i s h i n g  dec l ined  from t h e  prewar l e v e l  due t o  U. S. 
Coast  Guard r e s t r i c t i o n s  on v e s s e l  movements and t o  gas  r a t i o n i n g  
(Young, 1969).  During t h e  war,many s p o r t f i s h i n g  boa t  owners 
ob ta ined  both a par tyboat  permit  and a commercial f i s h i n g  l i c e n s e  
( C a l i f o r n i a  1946, 1947). The a d d i t i o n a l  l i c e n s e  q u a l i f i e d  them 
f o r  a l a r g e r  f u e l  a l l o tmen t  and permi t ted  g r e a t e r  v e s s e l  movement. 
The number of v e s s e l s  ope ra t ing  under par tyboat  permi ts  
dec l ined  from 602 b o a t s  i n  1940 t o  an average of 274 boa t s  dur ing  
1942 through 1945 (a  54% decrease) .  The number of barracuda 
landed by CPFV a n g l e r s  during t h e  w a r  y e a r s  probably dec l ined  t o  
l e s s  t h a n  50% of prewar landings .  
Da i ly  ca t ch  r eco rds  were aga in  c o l l e c t e d  dur ing  1946 b u t  were 
obta ined  only f o r  J u l y  through December. The 113 southern  Cal i -  
f o r n i a  b o a t s  submi t t ing  r eco rds  dur ing  t h e  second h a l f  of 1946 
r epor t ed  2,394,594 l b ,  r e p r e s e n t i n g  about  598,000 barracuda 
at 4 lb pe r  f i s h  (Croker, unpublished) .* The r a p i d  resurgence  
of s p o r t f i s h i n g  fol lowing t h e  war, l i g h t  s p o r t f i s h i n g  e x p l o i t a t i o n  
of bar racuda  dur ing  yea r s  1942 through 1945 ( increased  s u r v i v a l  
of I t o  I V  yea r  o l d  f i s h ) ,  p resence  of  many l a r g e  f i s h  from t h e  
succeas fu l  1939 through 1941 yea r  c l a s s e s ,  and t h e  presence  i n  
1947 o f  barracuda i n  l a r g e  numbers o f f  our  c o a s t  due t o  excep- 
t i o n a l l y  warm water  r e s u l t e d  i n  a record  c a t c h  of 677,400 
* Compiled from records  o f  C a l i f o r n i a  Department of  F i s h  and Game, 
Long Beach, CA 
.. 
TABLE 2. Number of California Barracuda Reported Landed by Southern 
California Commercial Passenger Fishing Vessel Operators. 
Barracuda 
*Landings incomplete 

barracuda r epor t ed  by 201 southern  C a l i f o r n i a  pa r tyboa t  permit  
ho lde r s  ( C a l i f o r n i a  1949, Pinkas,  1966) . 
The y e a r s  1948 through 1956 saw a s t e e p  d e c l i n e  i n  t h e  s p o r t  
ca tch .  Water temperatures  cooled cons iderably  dur ing  t h i s  pe r iod ,  
and fewer barracuda migrated northward i n t o  t h e  f i s h i n g  grounds. 
Also, t h e  s t r o n g  yea r  c l a s s e s  of 1939, 1940, and 1941, which 
helped produce good post-war ca tches ,  were becoming l e s s  abundant 
and l e s s  a v a i l a b l e .  Fewer than  90,000 bar racuda  were r epo r t ed  
by CPFV's dur ing  1956; however, during yea r s  1957 through 1959 
water  temperatures  warmed cons iderably  and l a r g e  numbers of 
bar racuda  aga in  became a v a i l a b l e  o f f  sou the rn  C a l i f o r n i a .  Record 
ca t ches  were made dur ing  1959 and then they  began t o  d e c l i n e  i n  
fo l lowing  y e a r s  a s  t h e  water  temperature cooled. 
P r i o r  t o ,  and dur ing  t h e  yea r s  1958 and 1959 bar racuda  l a r g e r  
than  71.1 cm (28 inches  l e g a l  s i z e )  were abundant i n  t h e  ca tches .  
Following t h e  warm water  y e a r s  (1957 through 1959) fewer were 
caught.  Apparently a combination of reduced a v a i l a b i l i t y ,  f i s h -  
i n g  p re s su re  by a l l  segments of t h e  s p o r t  and commercial f i s h i n g  
f l e e t s  and poor recru i tment  during t h e  1950's  and e a r l y  1960's  
l e d  t o  a d e c l i n e  i n  t h e  numbers of f i s h  caught and t h e i r  average 
s i z e .  By 1968 few barracuda l a r g e r  t han  71.1 cm (28 i n . )  were 
caught.  I n  1971 t h e  s i z e  l i m i t  of 28 i n .  t o t a l  l e n g t h  w a s  
made e f f e c t i v e  by removing t h e  allowance of two s h o r t  barracuda 
i n  t h e  d a i l y  bag l i m i t .  Reported CPFV l and ings  immediately 
dec l ined  from 373,801 barracuda i n  1970 t o  a record  low 50,474 
i n  1971. Th i s  i l l u s t r a t e s  t h e  degree t o  which t h e  f i s h e r y  had 
become dependent upon young, immature barracuda.  S ince  1971 
t h e  p r o p o r t i o n  of barracuda l a r g e r  t han  71 .1  cm (28 i r . )  has  
i nc reased  from 10% i n  1972 t o  over  30%; however, CPFV l and ings  
of l e g a l  s i z e  barracuda a r e  s t i l l  averaging  l e s s  t han  100,000 
bar racuda  p e r  yea r .  
2) Independent P r i v a t e  Spor t  Boats 
Records of barracuda caught by a n g l e r s  aboard p r i v a t e  boa t s  
a r e  l i m i t e d  t o  t hose  obta ined  by t h e  Department dur ing  a survey 
i n  1964 (Pinkas e t  a l .  1968) and t o  t h o s e  c o l l e c t e d  a t  launch  
ramps, boa t  h o i s t s  and s k i f f  r e n t a l s  dur ing  y e a r s  1974 through 
t h e  p r e s e n t  (Wine and Hoban, 1976, Wine, 1979a, b ,  c ,  d ) .  The 
r e s u l t s  i n d i c a t e  t h a t  barracuda were t h e  t e n t h  most f r equen t  
s p e c i e s  caught  from p r i v a t e  b o a t s ,  and t h e  t o t a l  c a t c h  (16,235 
bar racuda)  amounted t o  only 3.1% of t h e  average pa r tyboa t  c a t c h  
r e p o r t e d  f o r  1963 through 1966. 
Sampling from J u l y  1975 through June 1976 i n d i c a t e d  t h a t  
barracuda was s t i l l  t h e  t e n t h  most f r e q u e n t l y  caught s p e c i e s  by 
p r i v a t e  boa t  a n g l e r s  (es t imated  9,519 barracuda caught)  (Wine and 
Hoban, 1976).  
3) P i e r s ,  J e t t i e s ,  Open Coast,  Bays, and Harbors 
A survey  of s p o r t f i s h  caught from p i e r s  and j e t t i e s  was con- 
ducted i n  1963 (Pinkas,  Ol iphant ,  and Haugen, 1968).  C a l i f o r n i a  
barracuda was t h e  f i f t e e n t h  most commonly caught s p e c i e s .  A 
t o t a l  p i e r  and j e t t y  c a t c h  of 17,351 barracuda w a s  e s t ima ted  f o r  
1963 account ing  f o r  0.9% of t h e  t o t a l  c a t c h  from t h e s e  sources .  
No  barracuda w e r e  observed dur ing  a survey of  open c o a s t  
( s u r f )  f ishermen conducted i n  1965-66 (Pinkas,  Ol iphant ,  and 
Haugen, 1968).  A survey of southern  C a l i f o r n i a  i n l and  bays dur ing  
1965-66 (Pinkas, Ol iphant ,  and Haugen, 1968) r e s u l t e d  i n  an  
es t imated  annual c a t c h  of 892 barracuda. Barracuda ranked 
23rd by s p e c i e s  i n  numbers of f i s h  caught (0.34% of a l l  f i s h  
caught i n  in land  bay waters ) .  
D. Mexican Recrea t iona l  F ish ing  
Our knowledge of Mexican r e c r e a t i o n a l  f i s h i n g  f o r  C a l i f o r n i a  
barracuda is l i m i t e d  t o  c h a r t e r  v e s s e l s  ope ra t ing  from Ensenada, B.C. ,  
Mexico. Spor t f i sh ing  f o r  nearshore  gamefishes has  been conducted f o r  
many y e a r s  from Ensenada and s u b s t a n t i a l  numbers of barracuda a r e  
landed. A t  l e a s t  one l a r g e  modern c h a r t e r  boa t  and a number of 
smal le r  and o l d e r  boa t s  have opera ted  from Ensenada dur ing  t h e  l a s t  
10  yea r s .  These boa t s  f i s h  p r imar i ly  i n  Todos Santos Bay and around 
t h e  Todos Santos I s l ands .  Es t imates  of t h e  number of barracuda landed 
and number of a n g l e r s  were r e c e n t l y  obta ined  f o r  t h e  yea r s  1961 and 
1971 (sGsumo Kato pers.-commun.). Reported l and ings  increased  from 
111,113 barracuda caught by 42,335 a n g l e r s  i n  1961 t o  193,296 barracuda 
caught by 44,671 ang le r s  i n  1971. The ca t ch  r a t e s  f o r  1971 a r e  n e a r l y  
f o u r  t imes t h e  landings  made a t  C a l i f o r n i a  p o r t s  by s i m i l a r  b o a t s  t h a t  
yea r .  No minimum s i z e  l i m i t  on barracuda e x i s t s  i n  Mexico and l and ings  
inc lude  l a r g e  numbers of f i s h  l e s s  than 28 i n .  (71.1 cm) long (one 
t o  fou r  y e a r s  o l d ) .  Assuming t h a t  t h e  s i z e  composition is  s i m i l a r  t o  
t h a t  o f f  of Ca l i fo rn i a  i n  1971, then  roughly 134,000 barracuda l e s s  
than  28 in. (71.1 cm) were probably landed a t  Ensenada i n  1971. 
Current  f i g u r e s  a r e  not  a v a i l a b l e ;  however, i f  cha r t e rboa t  f i s h i n g  
o f f  Ensenada has  continued a t  t h e  1971 r a t e  o r  g r e a t e r ,  then  t h e  
g r e a t e s t  m o r t a l i t y  on barracuda 4 yea r s  of age  and younger i s  occurr ing  
i n  t h e  f i s h e r y  loca t ed  o f f  no r the rn  Baja C a l i f o r n i a .  
I V .  Biology 
A. D i s t r i b u t i o n :  C a l i f o r n i a  barracuda range from P r i n c e  W i l l i a m  Sound, 
Kodiak I s l a n d ,  Alaska (Pinkas,  1966) sou th  t o  Cape San Lucas, Baja 
C a l i f o r n i a ,  Mexico (Berdegue', 1956).  Within t h i s  range they a r e  
common from about Santa  Barbara (during l a t e  surnrner and f a l l )  south  
i n t o  Baja C a l i f o r n i a  where t h e  bu lk  of t h e  popula t ion  i s  found. 
During y e a r s  of warmer than average water  o f f  C a l i f o r n i a ,  barracuda 
p e n e t r a t e  f a r t h e r  n o r t h  a long  t h e  c o a s t  and a r e  caught i n  l a r g e r  
numbers o f f  C a l i f o r n i a .  
Young f i s h  may occur  a l l  yea r  i n  p ro t ec t ed  ha rbo r s  and e s t u a r i e s  
where water  temperatures  a r e  gene ra l ly  a  few degrees  above t h o s e  out-  
s i d e .  Barracuda a r e  seldom caught i n  wa te r s  deeper  than  about  60 m 
(200 f t )  . 
B. Migrat ion:  Tag-recapture s t u d i e s  conducted dur ing  y e a r s  1957 through 
1959 and yea r s  1973 through 1975 show t h a t  C a l i f o r n i a  barracuda mig ra t e  
northward a long  t h e  c o a s t  of Baja C a l i f o r n i a ,  Mexico, and sou the rn  C a l i -  
f o r n i a  dur ing  sp r ing  and e a r l y  summer (Pinkas,  1966). Barracuda a r r i v e  
o f f  San Diego i n  A p r i l  o r  May and move n o r t h  a s  water  tempera tures  i n -  
c r e a s e .  One, two, and three-year  o ld  f i s h  a r e  d i s t r i b u t e d  i n  t h e  
sha l low inshore  a r e a s ,  wh i l e  o l d e r  and l a r g e r  f i s h  occur i n  deeper 
wa te r s  ( t o  30 m o r  100 f t )  a long t h e  mainland and o f f s h o r e  a t  t h e  
channel  i s l a n d s .  The occurrence of a  r e l a t i v e l y  g r e a t e r  p ropor t ion  
of l a r g e r  barracuda near  t h e  i s l a n d s  was observed a s  e a r l y  a s  1928 
(Walford, 1932) (F igure  6 ) .  Compared t o  smal l  ones,  l a r g e  barracuda 
appear  t o  be d i s t r i b u t e d  f a r t h e r  n o r t h  dur ing  t h e  season  and then 
become r e l a t i v e l y  l e s s  a v a i l a b l e  t o  a n g l e r s  dur ing  August and September. 
The magnitude of t h i s  migra t ion  has been shown t o  be c l o s e l y  a s s o c i -  
a t e d  wi th  changes i n  water  temperatures  (Radovich, 1961, 1975).  During 
y e a r s  when t h e  sp r ing  and summer water  temperatures  o f f  C a l i f o r n i a  rise 
w e l l  above average,  barracuda a r e  found w e l l  n o r t h  of t h e i r  u s u a l  range 
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FIGUIiE 6 .  Size  composition of C a l i f o r n i a  barracuda c o l l e c t e d  from 
o f f s h o r e  i s l a n d s ,  t h e  open coas t  of  t h e  mainland and i n s i d e  
bays and harbors .  
and a r e  caught i n  l a r g e r  numbers o f f  sou the rn  C a l i f o r n i a  (Hubbs, 1948, 
Radovich, 1961, 1975).  A c o r r e l a t i o n  ( r  = ,87) w a s  found between t h e  
mean January through June s e a  tempera tures  (Scr ipps  P i e r ,  La J o l l a )  
f o r  each yea r  1947 through 1975 and t h e  annual pa r tyboa t  c a t c h  of 
barracuda f o r  t h e s e  years .  A l e s s  impress ive  y e t  s i g n i f i c a n t  c o r r e l a -  
t i o n  ( r  = .47) e x i s t s  between t h e  commercial bar racuda  ca t ch  from 
C a l i f o r n i a  waters  f o r  y e a r s  1950-1967 and t h e  average annual  s u r f a c e  
temperatures .  
Barracuda tagged dur ing  May o f f  no thern  Baja C a l i f o r n i a  and o f f  
southern  C a l i f o r n i a  appeared t o  i n t e rming le  o f f  southern  C a l i f o r n i a  
i n d i c a t i n g  they a r e  a s i n g l e  s tock .  Those tagged i n  August and much 
f a r t h e r  south  (from Cedros I s l a n d  t o  Asuncion Bay, Baja C a l i f o r n i a )  
were n o t  recovered,  l eav ing  unanswered ques t ions  about  t h e  movements 
of t h i s  p o r t i o n  of t h e  popula t ion  and i t s  r e l a t i o n s l ~ i p  t o  t h e  p o r t i o n  
e n t e r i n g  our  waters  (Pinkas,  1966).  
Southern migra t ion  dur ing  t h e  l a t e  f a l l  and e a r l y  w i n t e r  i s  less 
apparent  because fewer tagged f i s h  were recaptured .  These show move- 
ments both  n o r t h  and south  of t h e  r e l e a s e  a r e a .  Apparently a p o r t i o n  
of t h e  f i s h  migra t ing  i n t o  southern  C a l i f o r n i a  dur ing  t h e  s p r i n g  and 
summer (Apr i l  through Ju ly )  remain i n  our  waters  through t h e  f a l l  and 
win ter .  Also, a inovement i n t o  deeper  water  i n  t h e  f a l l  and w i n t e r  has  
been suggested (Skogsberg, 1925) b u t  no t  w e l l  doc.mented. 
A continued northward mig ra t ion  i n t o  t h e  f a l l  months has been 
suggested by some C a l i f o r n i a  g i l l - n e t  fishermen. Schools of appa ren t ly  
i n a c t i v e  barracuda have been observed near  k e l p  beds from Ventura t o  
near  P t .  Conception and t h e  Channel I s l a n d s  dur ing  September through - 
December. Statements  of barracuda being p r e s e n t  n e a r  Santa  Barbara 
and t h e  Channel I s l a n d s  from l a t e  f a l l  and i n t o  December and January 
a r e  supported by g i l l  n e t  ca t ch  records.  By comparison, few barracuda 
a r e  caught by s p o r t f i s h i n g  dur ing  t h e  w i n t e r  months i n d i c a t i n g  changes 
i n  a v a i l a b i l i t y  and/or  changes i n  feeding  h a b i t s  and gene ra l  a c t i v i t y .  
C. Reproduction: C a l i f o r n i a  barracuda spawn from A p r i l  through August 
w i th  major a c t i v i t y  during June and J u l y  (Walford, 1932). The no r the rn  
migra t ion  dur ing  t h e s e  months is probably r e l a t e d  t o  spawning. 
Eggs a r e  r e l ea sed  i n t o  t h e  water  and f e r t i l i z e d ,  where they  
d r i f t  u n t i l  hatching.  Eggs c o l l e c t e d  i n  plankton n e t s  o f f  La J o l l a  
began ha tch ing  t h e  fol lowing day. P ro l a rvae  averaging 2.5 m i l l i m e t e r  
a t  ha tch ing  requi red  3 t o  4 days (under l a b o r a t o l y  cond i t i ons )  t o  
consume t h e i r  yo lk  s a c ,  and some l a r v a e  were feeding  on b r i n e  shrimp 
n a u p l i i  4 days a f t e r  ha tch ing  (Orton, 1955). 
Microscopic examination of barracuda ova i n d i c a t e  t h e  presence of 
t h r e e  s i z e  groups (mature, maturing,and immature) dur ing  t h e  spawning 
season (Waif ord,  1932). A l l  eggs l a r g e r  than  1.14 m i l l i m e t e r s  were 
considered mature,  t hose  l a r g e r  than  0.2 mm and sma l l e r  than  1.14 
m i l l i m e t e r s  were maturing, and t h e  o t h e r s  were considered immature. 
Apparently barracuda spawn more than  once each season because 
a l l  s i z e  groups of eggs were found wi th in  t h e  o v a r i e s  throughout t h e  
season and no spent  females were observed dur ing  t h e  he igh t  of t h e  
spawning season (Walford, 1932).  The number of mature eggs produced 
pe r  spawning season c o r r e l a t e s  c l o s e l y  wi th  t h e  f i s h e s '  weight.  
Egg counts  va r i ed  from 42,000 mature eggs f o r  a female measuring 50 cm 
(20 i n . )  t o t a l  l e n g t h  and 414 grams ( 1  l b )  t o  484,000 mature eggs 
f o r  a female 94 cm (37 i n . )  t o t a l  l eng th  and weighing 3,226 grams 
(7 l b s )  OW.ford,  1932). These e s t ima te s  may be h igh  because 
c o r r e c t i o n s  f o r  extraneous ova r i an  t i s s u e  may n o t  have been made. 
The ba-acuda s e x  r a t i o  w i t h i n  t h e  popula t ion  a s  a whole i s  un- 
known, b u t  it appears  c l o s e  t o  50% males based upon samples c o l l e c t e d  
from t h e  cmmiercial f i she ry ;  I n  1927 ,  52% of 16,530 barracuda ex- 
amined were males wh i l e  i n  1928, 55% of 18,005 were males (Walford, 
1932). In 1977, 47% of 525 barracuda examined were males.  This  
i n d i c a t e s  a h a i r l y  uniform sex  r a t i o  of males t o  females w i t h i n  t h e  
e x p l o i t e d  popu la t ion ,  w i th  males perhaps s l i g h t l y  predominant i n  t h e  
c a t c h  d u r i n g  t h e  spawning season.  Reproductive success  o r  f a i l u r e  
appears  t o  be r e l a t e d  t o  environmental cond i t i ons ,  w i th  l a r g e  year-  
c l a s s e s  oflten produced dur ing  y e a r s  of abnormally warm wa te r s  o f f  
sou the rn  C a l i f o r n i a  and sma l l e r  year  c l a s s e s  produced dur ing  coo le r  
yea r s .  A s i m i l a r  r e l a t i o n s h i p  has  been implied f o r  P a c i f i c  mackerel 
s tocks  ( P a m i s h  and MacCall, 1978).  
D. Hab i t a t :  H a b i t a t  p re fe rences  d i f f e r  somewhat between barracuda of 
d i f f e r e n t  s i z e s .  C a l i f o r n i a  barracuda one and two yea r s  o ld  a r e  
o f t e n  cap tu red  i n s i d e  bays and harbors  wh i l e  o l d e r  barracuda a r e  
no t .  It 2s unce r t a in  i f  warmer wa te r ,  p r o t e c t i o n ,  g r e a t e r  food 
a v a i l a b i l i t y  o r  a  combination of t h e s e  o r  o t h e r  cond i t i ons  make t h e  
bays and ha rbo r s  a t t r a c t i v e  t o  young f i s h  ( s i z e  comp. F igure  5 ) .  
Large numbers of young barracuda a r e  a l s o  found near  t h e  sha l low 
water  h a b i t a t  dominated by g i a n t  ke lp  (Macrocystis p y r i f e r a )  (Feder,  
Turner and Limbaugh, 1974).  Both t h e  bay-harbor and k e l p  bed h a b i t a t s  
may be  impor tan t  a s  nursery  grounds where young barracuda o b t a i n  pro- 
t e c t i o n  and food. Kelp bed biomass and water  q u a l i t y  of bays and 
harbors  in sou the rn  C a l i f o r n i a  have dec l ined  s i n c e  t h e  t u r n  of t h e  
c e n t u r y .  It i s  n o t  known how harmfu l  t h e s e  d e c l i n e s  have been t o  
b a r r a c u d a  and o t h e r  f i s h e s .  
E. Food H a b i t s :  C a l i f o r n i a  b a r r a c u d a  a r e  s c h o o l i n g  p r e d a t o r s  which 
depend upon s m a l l e r  s c h o o l i n g  s p e c i e s  f o r  food.  They p u r s u e  and 
f e e d  on such  s p e c i e s  a s  a n c h o v i e s ,  EngrauZis mordax; s a r d i n e ,  
Sardinops sagax caeru Zeus; j a c k  n a c k e r e l  , Trachurus sytranetricus; 
P a c i f i c  mackere l ,  Sconber japonicus; and g r u n i o n ,  Leuresthes tenuis,  
etc. Barracuda i n  t u r n  a r e  f e d  upon by seals, s e a  l i o n s ,  p o r p o i s e s ,  
and g i a n t  sea b a s s ,  Stereolepis gigas (Frey,  1971) .  Young-of-the- 
y e a r  b a r r a c u d a  ( t o  125 mm, 5 in.) have been found i.n P a c i f i c  
b o n i t o  stomachs (Phe lan ,  DF&G, p e r s .  cormnun.) and c a n n i b a l i s m  h2s  been 
observed i n  l a r v a l  ba r racuda  under  l a b o r a t o r y  c o n d i t i o n s  ( ' tIumtcr,  
T h e i l a c k a r  , NMFS-ShTC p e r s  . comnlun. ) . 
Feeding b e h a v i o r  of C a l i f o r n i a  b a r r a c u d a  h a s  been observed r r i t h  
b a r r a c u d a  showing a p r e f e r e n c e  f o r  l i v e  food o v e r  dead and l a r g e  
b a r r a c u d a  showing a p r e f e r e n c e  f o r  s a r d i ~ c s  o v e r  anchovies  (Anon).+< 
A r e d u c t i o n  i n  ba r racuda  f e e d i n g  a c t i v i t y  a p p e a r s  t o  c o i n c i 2 e  w i t h  
reduced w a t e r  t e m p e r a t u r e s .  Poor s p o r t  c a t c h e s  have been observed 
on numerous o c c a s i o n s  when n e a r s h o r e  w a t e r s  have coo led  sudden ly .  
F. Age and Growth: Age deterr l i inat ions  of C a l i f o r n i a  b a r r a c u d a  w e r e  
f i r s t  under taken  by Walford (1932).  H e  made s p e c i a l  c o l l e c t i o n s  of 
s m a l l  b a r r a c u d a ,  t r a c e d  t h e i r  growth through t h e  1st y e a r ,  and t h e n  
n o t e d  t h e  f o r m a t i o n  of t h e  f i r s t  annu lus  upon t h e  s c a l e s .  Ages were  
a s s i g n e d  w i t h  conf idence  th rough  a g e  s i x ;  a l l  f i s h  o l d e r  t h a n  t h i s  
were  a s s i g n e d  as 7-1- y e a r s  of age .  P inkas  (1966) de te rmined  t h e  
a g e s  of ba r racuda  through 8 y e a r s  and a s s i g n e d  t h o s e  o l d e r  t h a n  e i g h t  
* From r e c o r d s  o f  C a l i f o r n i a  Department of F i s h  and Game, Long Beach, CA 
as 9+ years .  The average l e n g t h  (1) of C a l i f o r n i a  bar racuda ,  
(males and females) ,  a t  annual  increments  ( t )  i s  expressed by t h e  
von Ber ta lanf fy  growth equat ion  1 = Lm (1-e -k (t-to)) where Lm = 
t 
1022.54, k = .24924, and to = -.7689 (Pinkas,  1966).  
Growth of C a l i f o r n i a  barracuda expressed i n  terms of weight a t  
b l eng th  (W = a 1  ) i s  a l l o m e t r i c  w i th  a = .003962 and b = 2.983 
(Walf ord,  1932) . 
C a l i f o r n i a  barracuda grow r a p i d l y  i n  t h e i r  f i r s t  2  yea r s  of l i f e ,  
reaching about 36 cm (14 i n , )  t h e  f i r s t  year  and 50 cm (20 i n . ) ,  
t h e  second. A t  t h a t  t ime t h e i r  l e n g t h  i s  about one h a l f  of t h e  
computed maximum l e n g t h  (Lm = 102.2 cm, (40.2 i n . ) .  The g r e a t e s t  
repor ted  l eng th  v e r i f i e d  f o r  a  C a l i f o r n i a  barracuda is  119.0 cm, 
(46.9 in .  ) (Pinkas,  1966). 
C a l i f o r n i a  barracuda reach l e g a l  s i z e  71.1 cm, (28.0 in . )  i n  4 
t o  5 yea r s  and almost a l l  age 6 and o l d e r  a r e  l e g a l .  Nine-year-old 
and o l d e r  f i s h  a r e  uncommon, wh i l e  t h e  o l d e s t  C a l i f o r n i a  barracuda 
y e t  examined f o r  age appeared t o  be 11 t o  12 yea r s  o ld .  Af t e r  age 4 ,  
females appear t o  grow s l i g h t l y  f a s t e r  than  males (IJalford,  1932).  
Growth i n  weight i s  r e l a t i v e l y  slow dur ing  t h e  f i r s t  2  y e a r s ,  
i nc reases  during t h e  3rd ,  4 t h ,  and 5 t h  y e a r s  then  begins t o  s lot?  
during l a t e r  yea r s .  
Maximum gain  i n  weight (0.95 l b / y e a r )  occurs  dur ing  t h e  4 t h  
year  of l i f e ,  bu t  i s  n e a r l y  equa l l ed  by t h e  ga in  (0.92 l b / y e a r )  
during t h e  5 th  year .  
About one h a l f  of W ( t h e  maximum weight towards which t h e  f i s h  
is  tending,  equal  t o  3,765 grams o r  8.29 l b )  i s  reached dur ing  t h e  
middle of t h e  6 t h  yea r  of  l i f e .  The g r e a t e s t  documented weight f o r  . 
a C a l i f o r n i a  b a r r a c u d a  i s  1 8  l b  3 oz (8.26 kg) i n d i c a t i n g  t h a t  
b a r r a c u d a  r e a c h  a g e s  o l d e r  t h a n  1 2  y e a r s .  
G.  S i z e  and Age Composit ion: C a l i f o r n i a  b a r r a c u d a  l e n g t h  and age d a t a  
were  f i r s t  c o l l e c t e d  from t h e  San Pedro f r e s h  f i s h  m a r k e t s  d u r i n g  
1927 and 1928 (FJalford, 1932).  A broad  s i z e  r a n g e  of f i s h  (53-1.08 
cm, 2 t o  10+ y e a r s  o l d )  ( F i g u r e  7) was caught  by t h e  d i v e r s e  f i s h i n g  
g e a r s  i n  u s e  a t  t h a t  t i m e  and Walford concluded t h a t  n e a r l y  a l l  
b a r r a c u d a  4 y e a r s  o l d  and o l d e r  were  be ing  f u l l y  e x p l - o i t e d  by t i le  
commercial  f i s h e r y .  
Judg ing  from t h e  r e p o r t e d  weight  of s p o r t  caught  b a r r a c u d a  d u r i n g  
t h e  1 9 3 0 ' s  and 1 9 4 0 t s , t h e  mean age  of e x p l o i t a t i o n  v a r i e d  between 4 
and 6 y e a r s  o r  roughly t h e  same a s  t h a t  of t h e  p r e s e n t  colmnerciz.l 
f i s h e r y  . 
I n d i v i d u a l  and mean sample we igh t s  (conver ted  t o  l e n g t h  f r e q u ~ ~ i l -  
c i e s )  of b a r r a c u d a  examined d u r i n g  1948 th rough  1 9 5 1  aboard  p a r t y -  
b o a t s  (*unpublished) i n d i c a t e  t h a t  extreme v a x t a b i l i t y  i n  y e a r  c l a s s  
s t r e n g t h  occur red  between 1939 and 1945 ( F i g u r e  8 ) .  Large  numbers of 
b a r r a c u d a  t h a t  were  spawned d u r i n g  t h e  warm w a t e r  y e a r s  of 1939 
th rough  1941  were caught  f o l l o w i n g  t h e  war and were  s t i l l  b e i n g  caught  
as l a t e  as 1951. By 1951  t h e s e  ba r racuda  were  between 1 0  and 12 y e a r s  
o l d  (6-10+ pounds) and c o n s t i t u t e d  inany o f  t h e  l e g e n d a r y  "log" b a r r a c u d a  
t h a t  f i she rmen  l i k e  t o  r e f e r  t o  when r e m i n i s c i n g  a b o u t  t h e  "good o l d  
days ."  The 1939 through 1941  y e a r - c l a s s e s  p r o b a b l y  b e n e f i t t e d  from re- 
duced s p o r t  f i s h i n g  of t h e  war y e a r s .  These t h r e e  y e a r - c l a s s e s  a l s o  
h e l p e d  s u p p o r t  t h e  commercial f i s h e r y  d u r i n g  t h e  1 9 4 0 ' s .  Year c l a s s e s  t h a t  
* Compiled from r e c o r d s  of C a l i f o r n i a  Department of Fish and G a m e ,  Long 
Beach, CA 
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FIGURE 8. Size compositiozt of  Ca1iforni.a barracuda sampled aboard s o u t h : i r ~ ~  
Ca l i fo rn ia  commercial passenger fishing vessels during 1951, and 
1958 through 1961. 
were spawned d u r i n g  1942 th rough  1944 were r e l a t i v e l y  small compared 
t o  t h o s e  of 1939 th rough  1941 and t h o s e  o f  o f  1945 th rough  1947. T h i s  
i n d i c a t e s  t h a t  s u b s t a n t i a l  v a r i a b i l i t y  i n  a n n u a l  p r o d u c t i o n  o c c u r r e d  
d u r i n g  y e a r s  of moderate  t o  l a r g e  s t o c k  s i z e .  
S i z e  and age  compos i t ion  d a t a  c o l l e c t e d  d u r i n g  1958 t h r o u g h  1 9 6 1  
r e v e a l  t h a t  t h e  s u c c e s s  of y e a r  c l a s s e s  t h a t  were spawned d u r i n g  t h e  
1950 ' s  was a l s o  q u i t e  v a r i a b l e  ( F i g u r e s  7 and 8 )  ( P i n k a s ,  1966) .  The 
r e l a t i v e l y  s t r o n g  y e a r - c l a s s e s  of 1952 and 1953 were  fo l lowed  by 
r e l a t i v e l y  weak y e a r - c l a s s e s  d u r i n g  1954 and 1955 which were  t h e n  
fol lowed by moderate  t o  v e r y  s t r o n g  y e a r - c l a s s e s  produced d u r i n g  t h e  
p e r i o d  1956 through 1959. The a v e r a g e  s i z e  and a g e  of b a r r a c u d a  
landed by sportsmen d e c l i n e d  from 1959 t o  1960 a s  1a:rge f i s h  became 
r e l a t i v e l y  less a v a i l a b l e .  Average s i z e  and age  (666 nim, 3 .5  y e a r s )  
of b a r r a c u d a  landed by p a r t y b o a t  a n g l e r s  $n 1960 probab ly  i n c r e a s e d  
g r a d u a l l y  as t h e  dominant 1957 th rough  1959 y e a r - c l a s s e s  became more 
h e a v i l y  e x p l o i t e d ;  however, d a t a  t o  h e l p  v e r i f y  t h i s  were  n o t  c o l l e c t e d  
u n t i l  1972. Popula r  a c c o u n t s  o f  c a t c h e s  made d u r i n g  t h e  1 9 6 0 ' s  i n -  
d i c a t e  t h a t  l a r g e  b a r r a c u d a  (p robab ly  1957 th rough  1959 y e a r  c l a s s e s )  
were  caught  through 1967, a f t e r  which o n l y  s m a l l  ( l e s s  t h a n  28 
i n . )  f i s h  could  b e  found. From 1968 u n t i l  1972 t h e  s p o r t  c a t c h  of 
b a r r a c u d a  was composed p redominan t ly  of 2 ,  3 ,  and 4-year-old f i s h ,  
a l t h o u g h  s i n c e  1971  t h e s e  s m a l l  b a r r a c u d a  may n o t  be l e g a i l y  k e p t .  
S i n c e  1972, b a r r a c u d a  3 th rough  5 y e a r s  o l d  (50-72 cm) have been  
t h e  most f r e q u e n t l y  sampled b a r r a c u d a  aboard  CPFV's and  p r i v a t e  b o a t s  
( F i g u r e s  9 and 1 0 ) .  L a r g e r  b a r r a c u d a  5 th rough  7 y e a r s  o l d  (70-85 cm) 
h a v e  predominated i n  t h e  commercial  f i s h e r y  d u r i n g  r e c e n t  y e a r s  
( F i g u r e  11). 
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FIGURE 1~. Size  composition of California barracuda landed by southern 
California independent private boat f i shemen.  
1978 
'l N = 283 = 80.7 cm. 
1977 
N = 1138 
= 79.5 cm. 
1974 
E = 143:' 
f = 74.6 cm. 
LEKGLY (cm.) 
Size compcsition of com.ercia1 landings of California bnrr:.eu3n 
measured at the 'San Pedro fresh fish roarketc;. ' 
R e l a t i v e l y  s t r o n g  yea r - c l a s se s  now c o n t r i b u t i n g  t o  t h e  c a t c h  
were spawned i n  1970, 1973,and 1974. The 1976 year -c lass  a l s o  
appears  t o  be s t rong .  It w i l l  r each  l e g a l  s i z e  i n  1981. By com- 
pa r i son  t h e  1971, 1972,and 1975 yea r - c l a s se s  appear weak. The weak 
1975 year -c lass  w i l l  reach l e g a l  s i z e  i n  1980 r e s u l t i n g  i n  fewer 
l e g a l  s i z e  barracuda a v a i l a b l e .  The 1977 and 1978 y e a r c l a s s e s  a r e  
stil l  too  young t o  determine t h e i r  r e l a t i v e  s t r e n g t h s .  
H. Mor t a l i t y :  H o r t a l i t y  r a t e s  of C a l i f o r n i a  barracuda 5 y e a r s  o ld  and 
o l d e r  have been coinputed f o r  yea r s  1958 through 1960 (Pinkas,  1966) 
and 1972 through 1978 (Table 3 ) .  M o r t a l i t y  r a t e s  f o r  1958 through 
1960 were conqmted by using t h e  age composition of s p o r t  and conuner- 
c i a 1  f i s h c r i e s  and t h e  ca t ch  and e f f o r t  d a t a  from t h e  s p o r t  f i s h e r y .  
These independent e s t ima te s  agree  and were f e l t  t o  b e  c l o s e  t o  t h e  
r e a l  va lues  a f f e c t i n g  t h e  popula t ion  o f f  C a l i f o r n i a .  However, re -  
c e n t  exarnication of s i z e  and age composition samples f o r  1958 through 
1960 i n d i c a t e  t h a t  t h e  r e l a t i v e l y  s t rong  1952 and 1953 year  c l s s s e s ,  
prececded and followed by weaker ones, probzbly r e s u l t e d  i n  low 
es t ima te s  of f i s h i a g  m o r t a l i t y .  Annual f i s h i n g  mor t : a l i t i e s  cotnputed 
r e c e n t l y  f o r  5-year-old and o l d e r  barracuda dec l ined  From 76% i n  1972 
t o  46% i n  1978. 
It is  unce r t a in  i f  t h e  d e c l i n e  w i l l  cont inue  under c u r r e n t  r a t e s  
of e x p l o i t a t i o n  and reproduct ion ,  o r  i f  a new "equi l ibr ium" between 
m o r t a l i t y  and reproduct ion  w i l l  b e  reached.  The cont inued presence  
of l a r g e  barracuda,  which were v i r t u a l l y  absent  i n  1972 through 1974 ,  
i n d i c a t e s  t h a t  t h e  p r o t e c t i o n  o f  young s i n c e  1971 has reduced m o r t a l i t y  
s u f f i c i e n t l y  t h a t  more year  c l a s s e s  a r e  now spawning. 
The importance of p r o t e c t i n g  barracuda through a t  l e a s t  age 4 can 
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be i l l u s t r a t e d  by examining t h e  r e l a t i v e  r ep roduc t ive  p o t e n t i a l  (eggs 
produced) and r e l a t i v e  product ion i n  weight over  thc  l i f e  of t h e  f i s h ,  
a t  d i f f e r e n t  l e v e l s  of mortal. i ty (Figures  1 2  and 13).  When only  n a t u r a l  
m o r t a l i t y  is removing barracuda from the  po~>ula t ion , t .he  most product ive  
ages appear  to be 4 through 7 y e a r s .  
F i sh ing  m o r t a l i t y  was ope ra t ing  a t  a very  young age p r i o r  t o  t h e  
strict 28 in. s i z e  l i m i t  i n  1971. T h i s  t ype  of s i t ~ i a t i o n  tc:nds t o  
result i n  a r a p i d  d e c l i n e  i n  biornziss before  t h e  f i s h  reach t h e i r  
g r e a t e s t  r ep roduc t ive  po ten t i i l l .  A s  o l d e r  i i s h  disappear ,  t h e  pcpui z-- 
t i o n  depends xiore and more upon t h e  repral:lction of o ~ z l y  young fJ.ch, 
thus 5-ncrcesing t h e  dan;;er of a t o t a l  ccSl.zpr.~ of t t z  ctocl; s h o u l d  
eonsecuf i v c  years of poor recruitp2ent O C C L ~ .  T ~ d a y ,  p roduct j  oz~ 2 s 
sti l l  dependent p r i i m r i l y  tlpon s u c c e s s f t t l  12productioi1 by 2-to 5-year- 
o l d  barrecuda; however, b e t t e r  :>rotectlo11 of t h e s e  age g roups  reprc- 
scnts more e ~ x a e r v a t i u i :  mann;:tiamt t han  c>--i:?tcc! p r i o r  t o  1371. 
Tishery  Aza l  y s j  s 
A .  A3unclancc r-:zaL,?vai l a b i l i t y  
Abundance of C a l i f o r n i a  b a r r n c u d a  o f f  our  cozs t  i s  d i f f i c u l t  t o  
measure because of thei.r  mjgra tory  b e h a v j o r  and t h e  annual variability 
i n  the mngrtltzude of t h i s  riiigration. The r;ls,t:ti-itude ctf t h e  seasonal  
rn igra t j  on Largely determines t h e  number of ba r racuda  t h a t  w i l l  
a r r i v e  h e r e  and the number of months t h a t  they  will be  a v a i l a b l e .  
A v a i l a b i l i t y  c o r r e l a t e s  w e l l  with changes i n  s e a  sua:face tempera tures  
o f f  o u r  c o a s t ,  and the  inc reases  o r  decreases  i n  a v a i l a b i . l i t y  cause 
corresponding changes i n  i n d i c e s  of abundance computed f r o m  ca t ch  and 
e f f o r t  da ta .  It i s  necessary  t o  examine t h e s e  abundance i n d i c e s  f o r  a  
series of years t o  d e t e c t  r e a l  changes iil abundance and/or  examine 
t h e n  i n  r e l a t i o n  t o  t h e  a v a i l s b i l i t y  i r ldiccs  ( i n  t h i s  cap a e  water  


t e m p e r a t u r e )  t o  see i f  t h e  expec ted  r e l a t i o n s h i p  between enviroilment 
and CPUE is  changing.  
During t h e  l a s t  60 y e a r s  changes i n  f l e e t  s i z e ,  g e a r ,  and f i s h i n g  
e f f o r t  d i r e c t e d  a t  many s p e c i e s  have made it d i f f i c u l t  t o  dcvc lcp  
f n d i c e s  w i t h  which t o  e v a l u a t e  changes i n  abundance and a v a i l a b i l f c y .  
Purse s e i n e r s  and lampara b o a t s ,  which landed l a r g e  amounts o f  
b a r r a c u d a  d u r i n g  t h e  1920 ' s  and 1 9 3 0 ' s  were  r e s t r i c t e d  t o  Mexican 
w a t e r s  by 1940, and had v i r t u a l l y  r e t i r e d  from t h e  f i s h e r y  by tfic 
niddle 1950 's .  
On t h e  o t h e r  hand g i l l  n e t  f i she rmen  have c o n t i n u e d  t o  nct  
b a r r a c u d a  s i n c e  t h e  beg inn ing  of t h e  f i s h e r y .  Summarized r c < s r i : ;  
OH daily b a r r a c u d a  l a n d i n g s  f o r  indivi .dua1 boa t s  a r e  avai l ; iSle  f o r  
years 1950 th rough  1976. Using a sample of abou t  1 0  "standz;.r-(1'' z j l l  
net  boats p e r  y e a r ,  a  s e r i e s  of c a t c h  p e r  u n i t  e f f o r t  (CPUE) vc-.?i& . c  o: 
1 8  pounds-per-landing-day from C a l i f o r n i a  waters'' was g e n e r a t e d  f u ?  
yeers 1950 through 1974 (Fi.gure 1 4 ) .  "Standard" g i l l  n e t  v e s s e l s  23.. 
i d e n t i f i e d  ss t h o s e  which l anded  bar racuda  d u r i n g  a t  lea .s t  14zy rr 11 
Jxnc from F i s h  and Game b l o c k s  700 a n d / o r  800 and t h a t  f i shc i l  f o r  :I:;;,~ 
than 1 y e a r .  Only l a n d i n g s  f o r  May th rough  J u l y  ( t h e  h e i g h t  of : 1 3 ;  
f i s h i n g  season)  were used.  
Cold w a t e r  o f f  C a l i f o r n i a  d u r i n g  n o s t  of t h e  p e r i o d  f rom 14L3 
througli  1956 d i scouraged  nor thward m i g r a t i o n s  of b a r r a c u d a ,  slid p s  a 
r e s u l t :  the CPUE f i g u r e s  f o r  1950 th rough  1956 a r e  a r t i f i c i a l l y  1o.i-r 
e s t i m a t e s  of s t o c k  abundance. During 1957 th rough  1959 t h e  C E V ~ S O : ~ -  
m e n t a l  pendulum reached t h e  o p p o s i t e  extreme when ocean t e m p c r a t u r c s  
warmed f o r  3 c o n s e c u t i v e  y e a r s  and b a r r a c u d a  a r r i v e d  i n  l a r g e  nu~zhers .  
A s  a r e s u l t  t h e  CPUE f i g u r e s  computed f o r  y e a r s  1957 th rough  1960 z r e  
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a r t i f i c i a l l y  h igh .  They are a l s o  h i g h  because  of two o t h e r  i n p o r t a n t  
reasons: 1 )  a s h i f t  from c o t t o n  g i l l  n e t s  t o  more e f f e c t i v e  n y l o n  
o c c u r r e d  d u r i n g  1956 th rough  1959, and 2 )  f o l l o w i n g  1959 some f i s t c m e n  
used a i r c r a f t  d u r i n g  d a y l i g h t  t o  s p o t  s c h o o l s  of b a r r a c u d a  (I ' inkns,  
CDF&G p e r s .  ~ommun,)  , which were then  e n c i r c l e d  w i t h  t h e  gi1.l. ric i.<; x::l.ch 
as roundhau l  f i shermen  do,  t h u s  producing h e a v i e r  c a t c h e s  Zhan v , : ~ .  3 1 .  
Using a  y i e l d - p e r - r e c r u i t  model and d a t a  f o r  y e a r s  1958 t l lrn:~;-h 
1960 i t  was concluded t h a t  t h e  optimum h a r v e s t  i n  we igh t  could  tc 
o b t a i n e d  a t  4% y e a r s  of age  f o r  bz r racuda  and t h a t  t h e  e x p l o l t o : i , > n  
amounted t o  a s u b s t a n t i a l  b u t  n o t  c r i t i c a l  d r a i n  upon t h e  b a ~ ~ - ; ~ , . - ~  1, 
r e s o u r c e  a t  that:  t ime  (Pinkas, 15.66) . Lowered a v a i l a S i l i  t+y ~ i i d  C ' _'T 
d u r i n g  t h e  e a r l y  1 9 5 0 ' ~ ~  h i g h  a v a i l a b i l i t y  and CPUE d u r i n g  i : l y  1:::: 
1.9501s,  arid dependence upon s m a l l  b a r r a c u d a  by t h e  s p o r t f i s h c . r y  
followir-ig 1959 sugges t  t h a t  a declj .ne i.;~ s t o c k  abundance occu;: c 2 
d u r i n g  t h e  1 9 5 0 ' s ;  t h i s  was n o t  obvious  at: t h a t  t i n e  from t h c  a,. ' 1 ,  f '  
da ta .  T h e  CPUE s t e a d i l y  d e c l i n e d  fo1los;ing 1960, ancl f r o n  1968 t i  3 9 7 2  
a sharp d c r l i n e  o c c u r r e d .  The  CPU1: h a s  i n c r e a s e d  so:?ewhat d ~ . ~ - :  - $  : 11 - - 
r e c e n t  ycars ;  however, t h e  s t o c k  a v a i l a b l e  o f f  C a l i f o r n i a  a p ; c ,  I . r;l 
be  w e l l  below the  l e v e l s  of t h e  1 9 5 0 ' s .  
More r c c e n t l y  an assess lnent  of t h e  b a r r a c u d a  s t o c k  by Ma.r.7~' i t 
al. (1973) inc luded  t h e  u s e  of: a  s u r p l u s  p r o d u c t i o n  inodel frori  i:E\ich i': 
w a s  corlcluJed t h a t  the b a r r a c u d a  r e s o u r c e  was p robab ly  f u l l y  expic>+tc.il  
by  t h e  1930 ' s  and h e a v i l y  overexplclitecl by t h e  1 9 6 0 1 s ,  and thr?L la-- 
c r u i t m e n t  f a i l u r e s  may have c o n t r i b u t e d  t o  t h e  d e c l i n e .  The f a i '  u? <. 
t o  i n s t i t u t e  a  s t r i c t  minimusn-size l i m i t  p r i o r  t o  lSGO when many 
small. b a r r a c u d a  were be ing  r c t a i ~ l e c l  by a n g l e r s  p r o b a b l y  cor,~youlac~c:d 
the  e f f e c t s  of s u s p e c t e d  poor  r e c r u i t m e n t  d u r i n g  t h e  e a r l y  1 9 6 0 ' s  
r e s u l t i n g  i n  t h e  d r a s t i c  decl ine  of t h e  stock.  
A pronounced dec l ine  i n  barracuda landings a l s o  occurred a t  
Ensenada from 1966 through 1971 ( the  l a s t  year f o r  which w e  have 
da ta ) ,  Ind ica t ing  t h a t  the re  was a decl ine  off  northern Baja C a l i -  
f o r n i a  as w e l l  (Figure 4). 
The component of t h e  barracuda population off  c e n t r a l  and southern 
Baja Ca l i fo rn ia  may have recen t ly  undergone l e s s  of a dec l ine  than t h e  
component off  Ca l i fo rn ia  and northern Baja Cal i fornia  due t o  reduced 
e x p l o i t a t i o n  off  Mexico by U. S.  v e s s e l s  i n  recent  decades; however 
f i g u r e s  are not a v a i l a b l e  f o r  landings, i f  any, sobth of Ensenada, 
B. C., Mexico. 
Barracuda ca tch  and e f f o r t  f igures  from partyboat  opera tors  from 
1932 through 1940 provide a f i r s t  look a t  t h e  condit ion of t h e  e a r l y  
barracuda spor t f i she ry  (Figure 15).  V a r i a b i l i t y  i n  l o c a l  success 
caused by t h e  environment i s  apparent during these  years ,  a s  i t  is 
today; however, t h e  abundance ind ices  (number of barracuda per angler)  
a l s o  i n d i c a t e  t h a t  t h e  population was s u b s t a n t i a l l y  more abundant 
than it is today. 
Following World War I1 a steady decl ine  i n  the  number of barracuda 
caught per  partyboat angler  during June, Ju ly ,  and August coincided 
with t h e  9-year cooling trend (1948-1956) i n  ocean temperatures off  
Cal i fornia .  Warm waters off  our coast  during 1957 through 1959 were 
accompanied by a resurgence of barracuda s p o r t  f i s h i n g  success. 
Catch-per-effort values f o r  1958 and 1959 were comparable t o  t h e  
l e v e l s  of t h e  1930's and 19401s, but  only because environmental con- 
d i t i o n s  tended t o  optimize barracuda a v a i l a b i l i t y  off  Ca l i fo rn ia  
during these  l a t e r  years. This ind ica tes  t h a t  by t h e  l a t e  1950's t h e  

barracuda r e sou rce  had s i g n i f i c a n t l y  dec l ined  i n  abundance from t h e  
1930 and 1940 l e v e l s .  During 1958 and 1959 t h e  c e n t e r  of t h e  
bar racuda ' s  range probably had s h i f t e d  northward t o  southern  Ca l i fo r -  
n i a  where t h e  few r e l a t i v e l y  s t r o n g  year  c l a s s e s  (1952-1953) t h a t  
were spawned du r ing  t h e  e a r l y  1950 ' s  were heav i ly  exp lo i t ed .  Success- 
f u l  year  c l a s s e s  t h a t  were spawned dur ing  1957 through 1959 appear  t o  
have sus t a ined  t h e  s p o r t  f i s h e r y  through 1967. The l a s t  of t h e  l a r g e  
"log" barracuda r e s u l t i n g  from spawning during 1957 through 1959 were 
caught dur ing  1966 and 1967. Only small  ( l e s s  than  28 i n )  
barracuda could be  found by fishermen i n  t h e  yea r s  t h a t  followed. 
Barracuda recru i tment  dur ing  t h e  e a r l y  1960's appears  t o  have been 
very poor r e s u l t i n g  i n  a v i r t u a l  c o l l a p s e  of t h e  commercial f i s h e r y  
i n  1968, and subsequent dependence upon very  young f i s h  by t h e  s p o r t  
f i s h e r i e s .  Barracuda ca t ch  pe r  a n g l e r  va lues  r epo r t ed  by CPFV's and 
computed f o r  i n d i v i d u a l  F i s h  and Game bl.ock/areas t h a t  h i s t o r i c a l l y  
produced good barracuda ca t ches  i l l u s t r a t e  t h e  d e c l i n e  i n  CPUE Ghat 
occurred dur ing  1968 through 1971 (Figure 1 6 ) .  S ince  1971 fewer 
barracuda have been repor ted  due t o  t h e  s i z e  l i m i t  i n  e f f e c t ;  however, 
an i n c r e a s e  i n  t h e  average barracuda s i z e  has  been observed,  and t h e r e  
has  been a s l i g h t  t r e n d  towards g r e a t e r  abundance. 
Ind ices  of abundance der ived  from d a t a  c o l l e c t e d  aboard pa r tyboa t s  
(Figure 17) has  a l s o  l e d  us  t o  conclude t h a t  a measurable d e c l i n e  i n  
barracuda abundance has occurred s i n c e  t h e  1940's  and t h a t  a s l i g h t  
improvement i s  now occurr ing.  
Comparison of t h e  number of barracuda pe r  ang le r  caught p r i o r  t o  
1940 and s i n c e  1971 i n d i c a t e s  a d e c l i n e  i n  s t o c k  abundance of about 
75 t o  90%. Barracuda r epor t ed  dur ing  t h e  1930's and 1940's  were 
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FIGURE 16. Number of Ca1i.fornf.a barracuda reported caught aboard southern 
California commercial passenger f i sh ing  ve s se l s  within three 
block areas along the mainland coast from 1963 through 1 9 7 7 .  
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p r i m a r i l y  l a r g e r  than  today ' s  l e g a l  minimum length ,whi le  f i sh-per -  
a n g l e r  va lues  of 1960 through 1970 were maintained only a t  t h e  
expense of unders ize  barracuda which were allowed i n  t h e  d a i l y  bag. 
Following 1970 t h e  f ish-per-angler  repor ted  by par tyboat  s k i p p e r s  
dec l ined  sha rp ly  due t o  abolishment of t h e  s h o r t  bar racuda  allowance 
f o r  sportsmen and t h e  r e p o r t i n g  of only barracuda l a r g e r  than  28  
inches .  
During r ecen t  yea r s  (1975 t o  p re sen t )  f i sh-per -angler  va lues  com- 
puted f o r  t h e  CPFV f i s h e r y  do no t  show t h e  degree  of i n c r e a s e  in-  
d i c a t e d  by t h e  1975 and 1976 commercial CPUE i n d i c e s .  However, a 
g r e a t e r  d ive r s ion  of par tyboat  e f f o r t  t o  cap tu re  r o c k f i s h e s ,  Seb~stes 
spp. and as soc ia t ed  spec i e s  i n  r ecen t  yea r s ,  may be  a f f e c t i n g  t h e  d a t a  
and thus  masking an i n c r e a s e  i n  barracuda abundance (F igure  18) .  
Future  i nc reases  i n  barracuda abundance a r e  going t o  depend upon 
t h e  a b i l i t y  of t h e  s tock  t o  recover  under i n c r e a s i n g  p re s su re  from 
r e c r e a t i o n a l  fishermen and commercial fishermen a l i k e .  Mexico i s  
making a concerted e f f o r t  t o  develop h e r  f i s h e r i e s  which w i l l  undoubted- 
l y  inc lude  increased  e x p l o i t a t i o n  of barracuda.  C a l i f o r n i a ' s  in -  
c r eas ing  popula t ion  w i l l  r e s u l t  i n  a g r e a t e r  demand f o r  s p o r t f i s h i n g  
and a subsequent i nc rease  i n  p re s su re  on barracuda.  
I f  year -c lass  product ion i s  more v a r i a b l e  a t  low s t o c k  s i z e ,  which 
i s  l i k e l y ,  then  s e v e r a l ,  o r  a s e r i e s  of consecut ive  y e a r s  of s u c c e s s f u l  
spawning combined wi th  s t r i c t  compliance wi th  s i z e ,  bag,and gear  regu- 
l a t i o n s  w i l l  be  r equ i r ed  t o  b u i l d  a s u b s t a n t i a l l y  l a r g e r  popula t ion .  
An i n c r e a s e  i n  t h e  number of year  c l a s s e s  dur ing  r e c e n t  y e a r s  should 
r e s u l t  i n  increased  spawning p o t e n t i a l .  Given f avorab le  environmental 
conditions, t h e  s tock  s i z e  should improve; however, ano the r  s e r i e s  of 
years with  marginal  spawning condi t ions  could r e s u l t  i n  poor recru i tment  
HSId cTO SNOITTIR 
and a  f u r t h e r  dec l ine .  
B. Yield 
Surplus product ion ( equ i l i b r ium y i e l d )  curves f o r  barracuda i n  
C a l i f o r n i a  waters  were es t imated  us ing  combined commercial and CPFV 
CPUE and e f f o r t  i n d i c e s  ad jus t ed  f o r  changes i n  ocean water  temper- 
a t u r e s  and gear  (MacCall, pe r s .  commun.). This  r e p r e s e n t s  a  f i r s t  
e f f o r t  a t  compensating f o r  t h e s e  e f f e c t s .  
Catch-per-angler va lues  f o r  CPFV were a d j u s t e d  f o r  t h e  e f f e c t s  
of ocean temperature on a v a i l a b i l i t y  and behavior  by a d j u s t i n g  t h e  
annual  barracuda CPUE va lues  t o  a  new va lue  a t  a  s t anda rd  ocean 
temperature (average annual  January t o  June s e a  s u r f a c e  tempera ture ,  
a t  Scr ipps  P i e r ,  La J o l l a )  of 15 .2  C using t h e  temperature-partyboat  
CPUE r e l a t i o n s h i p  f o r  yea r s  1947 through 1967 ( r =  .75) and t h e  
fol lowing:  
where : Ust = s tandard ized  CPUE ad jus t ed  t o  15.2 C .  
,. 
U (15.2) = CPUE a t  15.2 C p red ic t ed  from temp.-CPUE r e g r e s s i o n  
s t  
A 
U (T) .=  CPUE a t  observed temperature (T) p r e d i c t e d  from temp.-CPUE 
reg res s ion  
U = observed CPUE a t  temperature (T). 
obs 
Adjusted catch-per-angler va lues  were m u l t i p l i e d  by t h e  mean f i s h  
weight t o  o b t a i n  s tandard ized  par tyboat  CPUE i n  weight.  Each annual 
CPUE value  was d iv ided  by t h e  mean CPUE f o r  a l l  y e a r s  t o  produce a 
CPUE index wi th  a  mean va lue  of 1 .0 ,  which could then  be combined and 
averaged wi th  commercial CPUE ind ices .  
A c o r r e l a t i o n  between commercial CPUE (pounds-per-landing day fox  
g i l l  n e t  v e s s e l s )  and ocean temperature was no t  s t r o n g  enough t o  be 
used t o  a d j u s t  comniercial CPUE t o  a s t a n d a r d  t empera tu re .  The commer- 
c i a l  CPUE o f f  C a l i f o r n i a  i n c r e a s e s  d u r i n g  warm-water y e a r s ,  due t o  an 
i n c r e a s e  i n  t h e  number of b a r r a c u d a ;  however, t h e  d e c l i n e  d u r i n g  cold-  
w a t e r  y e a r s  i s  p a r t i a l l y  o f f s e t  because  of a d d i t i o n a l  mul t i -day t r i p s  
t o  d i s t a n t  and more p r o d u c t i v e  f i s h i n g  grounds.  These l o n g e r  t r i p s  
r e s u l t e d  i n  more pounds l anded  e a c h  day d u r i n g  cold-water  y e a r s .  When 
t h e  d a t a  were p l o t t e d ,  t h e  d e c l i n e  i n  CPUE from 1950 through 1976 re-  
s u l t e d  i n  a n o n - l i n e a r  r e l a t i o n s h i p  between CPUE and w a t e r  t e m p e r a t u r e .  
The f a i l u r e  t o  a d j u s t  commercial CPUE f o r  t h e  e f f e c t s  of w a t e r  
t e m p e r a t u r e  upon b a r r a c u d a  a v a i l a b i l i t y  was n o t  f e l t  t o  be  a s  c r i t i c a l  
AS f o r  CPFV CPUE. CPFV CPUE i s  probably  a f f e c t e d  more t h a n  g i l l - n e t  
CFUE by t empera tu re  changes because  b a r r a c u d a  f e e d i n g  b e h a v i o r  which 
a f f e c t s  CPFV c a t c h  r a t e s  a l s o  a p p e a r s  t o  b e  t i e d  t o  w a t e r  t e m p e r a t u r e .  
By c o n t r a s t  c o m e r c i a l  g i l l  n e t s  c a t c h  b a r r a c u d a  whether  o r  n o t  t h e y  
are f e e d i n g  t h u s  reduc ing  somewhat t h e  e f f e c t s  of changing w a t e r  
t empera tu re .  
Adjustments were made t o  CPUE d a t a  f o r  n e t  changes ( c o t t o n  t o  ny lon)  ' 
d u r i n g  t h e  l a t e  1 9 5 0 ' s  and f o r  t h e  u s e  of a i r p l a n e s  d u r i n g  a  few y e a r s  
f o l l o w i n g  1959. These took  t h e  form of a n  e f f i c i e n c y  f a c t o r  a d j u s t -  
ment. Each r e s u l t i n g  annua l  CPUE v a l u e  was d i v i d e d  by t h e  mean CPUE 
f o r  a l l  y e a r s ,  t o  produce a  CPUE i n d e x  on t h e  same s c a l e  a s  t h e  CPFV 
i n d i c e s  (mean = 1 . 0 )  . 
CPFV and commercial i n d i c e s  f o r  each year ,1950  th rough  1976,were 
averaged.  The t o t a l  znnua l  s o u t h e r n  C a l i f o r n i a  l and , ings  i n  pounds was 
d i v i d e d  by t h e  annua l  combined CPUE index  t o  produce a n  e f f o r t  i n d e x  
f o r  e a c h  y e a r .  As an  e q u i l i b r i u m  approx imat ion ,  e f f o r t  was averaged 
o v e r  h a l f  t h e  f i s h a b l e  l i f e - s p a n  o f  t h e  b a r r a c u d a ,  ( abou t  6 y e a r s ) ,  
g i v i n g  3-year averages .  
P l o t t i n g  t h e  CPUE i n d e x  a g a i n s t  a v e r a g e  e f f o r t  f o r  e a c h  y e a r  pro- 
duced a l o o s e  b u t  r e c o g n i z a b l e  r e l a t i o n s h i p  ( F i g u r e  1 9 ) .  Two l i n e s  
r e p r e s e n t i n g  t h e  a p p a r e n t  r e l a t i o n s h i p  between e f f o r t  and CPUE under  
two d i f f e r e n t  assumptions  were drawn. Both were  f i t t e d  by eye.  The 
o u t l y i n g  p o i n t s  f o r  y e a r s  1959 and 1960 were a t y p i c a l  and were i g n o r e d  
under  t h e  a s s u ~ n p t i o n  t h a t  i n c r e a s e d  l a n d i n g s ,  due t o  a i r p l a n e  u se  and 
env i ronmenta l ly  i n c r e a s e d  a v a i l a b i l i t y ,  were n o t  a d e q u a t e l y  compensated 
f o r .  
Curve A of  F igure  19 was drawn assuming t h a t  a l l  t h e  p l o t t e d  pofn::; 
th rough  1976 r e p r e s e n t  . t h e  t r u e  r e l a t i o n s h i p  between abunc1a11c.e arzd 
f i s h i n g  e f f o r t .  The r e s u l t i n g  c u r v e  A ( F i g u r e  20)  i n d i c a t e s  t h a t  t h e  
ba r racuda  s t o c k  could  produce a maximum e q u i l i b r i u m  y i e l d  of abou t  
1.68 m i l l i o n  pounds. 
Curve B of F i g u r e  19 was drawn assuming t h e  d e c l i n e  i n  CYUlS indL;cc:s 
f o l l o w i n g  1967 was mainly t h e  r e s u l t  of r e c r u i t m e n t  f a i l u r e  and n o t  
r e p r e s e n t a t i v e  of t h e  r e l a t i o n  between e x p l o i t a t i o n  rate and abundance 
under  normal r e p r o d u c t i v e  c o n d i t i o n s .  Tlle r e s u l t i n g  c u r v e  B ( F i g u r e  
20) i n d i c a t e s  a  15% g r e a t e r  maximurn y i e l d  (1 .93 mi l . l ion  pounds) .  
However, 40% a d d i t i o n a l  e f f o r t  would b e  r e q u i r e d  t o  o b t a i n  t h e  addi-  
t i o n a l  y i e l d .  A s  a f i r s t  approximat ion i t  can b e  assumed t h a t  t h e  
r e l a t i o n s h i p  between e x p l o i t a t i o n  and abundance l i e s  between t h o s e  
e x p r e s s e d  by c u r v e s  A and B. 
The p o i n t s  r e p r e s e n t i n g  1972 and 1974 th rough  1976 l i e  below t h e  
p r o d u c t i o n  c u r v e s  i n d i c a t i n g  t h a t  a t  t h e  p r e s e n t  s t o c k  abundance,  t h e  
amount o f  e f f o r t  expended shou ld  a l l o w  an i n c r e a s e  i n  b a r r a c u d a  
numbers t o  occur ,  g iven  f a v o r a b l e  r e p r o d u c t i v e  s u c c e s s .  The rate o f  
r e c o v e r y  i s  n o t  p r e d i c t e d  by u s i n g  t h e  model. 
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Catch and e f f o r t  dur ing  t h e  1930's  and 1940's  a r e  be ing  examined 
i n  an  a t tempt  t o  o b t a i n  r e f e rence  l e v e l s  of s t o c k  abundance dur ing  
yea r s  when l and ings  were s u b s t a n t i a l l y  l a r g e r  than  dur ing  t h e  1950's .  
These a d d i t i o n a l  d a t a  may i n d i c a t e  d i f f e r e n t  l e v e l s  of maximum y i e l d .  
The computed v a l u e s  of maximum e q u i l i b r i u n  y i e l d  from C a l i f o r n i a  waters  
of l e s s  t han  2 m i l l i o n  pounds (under average cond i t i ons )  appear  t o  b e  
s u b s t a n t i a l l y  less than  t h e  average annual l and ings  from C a l i f o r n i a  
waters  of the 19201s,  19301s ,  and 1940's of over  3 m i l l i o n  pounds. 
U s e  o f  CPUE (even wi th  e f f i c i e n c y  adjustments)  i s  l i k e l y  t o  under- 
e s t ima te  a dec rease  i n  abundance. I f  s o ,  t h e  index used i n  t h e  model 
underest imates  t h e  a c t u a l  r a t e  of f i s h  removals from t h e  s tock ,  and 
the  r ecen t  f i s h e r y  h a s  been more heav i ly  over f i shed  than appears  from 
t h e  model (BacCall CDF&G, pe r s .  commun.). This  i s  a l s o  c o n s i s t e n t  wi th  
t h e  h igher  p r o d u c t i v i t y  of barracuda i n  t h e  1920's through 1940's .  
C a l i f o r n i a  l and ings  of t h e  magnitude made dur ing  t h e  1920's  through 
1940's may have been  p o s s i b l e  only  a s  long a s  t h e  p o r t i o n  of t h e  
s tock  o f f  n o r t h e r n  Baja C a l i f o r n i a  remained moderate t o  l a r g e .  Con- 
t inued  f i s h i n g  p r e s s u r e  throughout t h e  ba r r acuda ' s  range probably 
over f i shed  t h e  entire s t o c k  by 1950, t he  e a r l i e s t  y e a r s  of our  d a t a  
s e r i e s .  Larger  maximum equ i l i b r ium y i e l d s  may be  p o s s i b l e  today i f  
l i t t l e  o r  no e x p l o i t a t i o n  occurs  a t  t h e  c e n t e r  of t h e  barracuda range 
o f f  Baja C a l i f o r n i a ,  Mexico, and t h e  numbers i nc rease  s u b s t a n t i a l l y  
t o  those  of t h e  1930's.  
This  c o n d i t i o n  i s  u n l i k e l y  t o  e x i s t  i n  t h e  f u t u r e  a s  Mexico b r i n g s  
inc reas ing  p r e s s u r e  t o  bea r  upon t h i s  resource .  Also tremendous 
v a r i a b i l i t y  i n  r ec ru i tmen t  which is  implied by s i z e  and age composi- 
t i o n  information shou ld  encourage us  t o  be  conse rva t ive  i n  ou r  
e s t i m a t e s  of maximum y i e l d .  
VI. Assessment of Management P r a c t i c e s  
A. H i s to ry  of Regulat ions:  Ear ly  e f f o r t s  t o  manage t h e  C a l i f o r n i a  
barracuda r e sou rce  focused upon t h e  commercial f i s h e r y .  I n  1915, an 
18-in,  s i z e  l i m i t  was enacted,  and s i n c e  then  t h e r e  have been re-  
s t r i c t i o n s  on gear  and seasons (Table 4 ) .  The 18-in.  s i z e  regula-  
t i o n  was changed t o  3 l b s  i n  1917. Despi te  t h e s e  r e g u l a t i o n s ,  measure- 
ments taken  at  f r e s h  f i s h  markets during 1928 revea led  t h a t  l a r g e  
numbers of unders ize  barracuda were being landed (Walford, 1932). 
I n  Skogsberg's (1925) survey of t h e  purse  s e i n e  i n d u s t r y  of t h e  
l92O1s, accounts  are given of l a r g e  numbers of sma l l  barracuda being 
destroyed by pu r se  s e i n e  and o t h e r  roundhaul n e t s .  Measurements of 
over  16,000 barracuda i n  1928 ind ica t ed  t h a t  between 18 and 21% were 
smaller than  t h e  3-lb l i m i t .  The a c t u a l  number of unde r s i ze  barracuda 
caught and removed from t h e  s t o c k  was g r e a t e r  than  t h i s ,  a s  many were 
d iscarded  o r  o therwise  disposed of before  t h e  v e s s e l s  a r r i v e d  i n  p o r t .  
Walford (1932) concluded t h a t  i n  1928 n e a r l y  a l l  barracuda f o u r  
y e a r s  o ld  and o l d e r  were being f u l l y  exp lo i t ed  and recomended t h a t  
t h e  weight l i m i t  of 3 l b s  be changed t o  a l eng th  of 3 0 i n .  He 
recomended a l i m i t  of l eng th  r a t h e r  than weight because of t h e  
d i f f i c u l t y  fishermen and market ope ra to r s  had i n  a c c u r a t e l y  estima- 
t i n g  t h e  weight of t h e  i n d i v i d u a l  f i s h  which were c l o s e  t o  t h e  l e g a l  
3-lb weight. On t h e  o t h e r  hand, measuring t h e  l e n g t h  is r e l a t i v e l y  
s imple  and accu ra t e .  He a l s o  reasoned t h a t  r a i s i n g  t h e  s i z e  l i m i t  
t o  30 i n .  (equiva len t  t o  about a 3.5 l b  barracuda)  would reduce t h e  
exces s ive  p ropor t ion  of undersized f i s h  being landed. However, t h e  
v weight  l i m i t  was n o t  changed u n t i l  1949, when i t  became 28 i n .  
' TAISLE4. Regulat ions.  
1915 No bar racuda  less t han  18 inches  may b e  boucht o r  s o l d .  
Barracuda des igna ted  a gan~e f i s h  r e q u i r i n g  a  s p o r t  l i c e n s e  t o  talce. 
1917 No barracuda  less t h a n  3 pounds may b e  bought o r  s o l d .  
1927 Unlawful f o r  p u r s e  s e i n e  o r  o t h e r  roundhaul t o  t a k e  o r  posses s  
ba r r acuda  between llay 15 through J u l y  31. 
1932 U n l a ~ ~ f u l  f o r  p u r s e  s e i n e  o'r o t h e r  roundhaul t o  t a k e  or  p o s s e s s  
bar racuda  between May 1 through J u l y  31. 
1934 N o  bar racuda  may b e  s o l d  between May 1 and June  30. 
No more than  5 ba r racuda  weighing l e s s  than  3 pounds each n-ay b e  
possessed  each day,  but a r e  not  t o  b e  s o l d  o r  purchased.  
1935 Barracuda not  l e s s  t han  3 pounds r a y  be taken  w i t h  hook and l i n e .  
' No n e t s  nay be used t o  t a k e  bar racuda  b c t r ~ e e n  May 1 and August 31. 
Between ?lay 1 and August 31 a l i m i t  of 500 poilnds o f  ba r r acuda  
per  msn o r  2,500 pounds pe r  b o a t .  
1939 Dai ly  n ~ a r i n e  s p o r t  bag  l i m i t  o f  1 5  game f i s h  i n  agg raga te  (no 
more than 15 ba r r acuda  i f  o n l y  bar racuda  caught ) .  
1940 No pur se  s e i n e  o r  roundhaul  may b e  used t o  t a k e  ba r r acuda  n o r t h  
of t h e  i n t e r n a t i o n a l  boundary w i t h  I~Iexico. 
Barracuda g i l l  n e t  mesh must b e  no l e s s  t h a n  3'5 i n c h e s  s t r e t c h e d  
rnes h . 
1 9 4 1  Hay n o t  s e l l  any s p o r t f i s l l  t aken  under t h e  a u t h o r i t y  of  a s p o r t -  
f i s h i n g  l i c e n s e .  
Repeal  r e s t r i c t i o n  on 500 pound of bar racuda  p e r  person  and 2,500 
pounds of  ba r r acuda  p e r  b o a t .  
1947 Height  l i r n i t  of  3 pounds changed t o  l eng th  l i m i t  o f  28  i n c h e s  f o r  
. s p o r t  and cormnercial . 
Not more than  5 ba r racuda  l e s s  t h a n  28  i nches  p e r  day i n  s p o r t  bag.  
1949 D a i l y  s p o r t  bag l i n l i t  no more than 1 0  of  one s p e c i e s  and 15 i n  
nggrcgatc  of s p e c i e s .  
1957 No more t han  2 ba r r acuda  s h o r t e r  t han  28 inches  a l lowed i n  the  
d a i l y  bag l i r i l i  t . 
Dai ly  bag l i m i t  o f  10 game f i s h  i n  age raga te .  
1971. No ba r racuda  less t.llan 28 inches allowcd i n  d a i l y  bag  l i m i t .  
t o t a l  l eng th  (equiva len t  t o  j u s t  3 l b s ) .  The de lay  r e s u l t e d  i n  t h e  
l o s s  of l a r g e  numbers of young barracuda over  t h e  in t e rven ing  y e a r s ,  
Unfor tuna te ly  t h e  underlying problem of t h e  a b i l i t y  of t h e  n e t s  
t o  remove unders ize  barracuda from t h e  s tock ,  was never  reso lved .  
Purse  s e i n e  and lampara n e t s  cont inued t o  b e  used t o  h a r v e s t  barracuda 
u n t i l  1940, when t h e i r  u s e  i n  t h i s  f i s h e r y  was banned o f f  C a l i f o r n i a .  
A minimum mesh s i z e  of 3% i n .  f o r  g i l l  n e t s  was i n s t i t u t e d  t h e  same y e a r .  
Barracuda s p o r t  ca t ches  were not  r egu la t ed  u n t i l  1939 when a d a i l y  
l i m i t  of 15  per  ang le r  was e s t ab l i shed .  The s a l e  of s p o r t  caught f i s h  
was p r o h i b i t e d  i n  1941. I n  1947 fol lowing FJWII a d a i l y  s p o r t  l i m i t  of 
f i v e  unders ize  barracuda was e s t a b l i s h e d  and t h e  p re sen t  l i m i t  of 10 
barracuda per  day was e s t a b l i s h e d  i n  1949. The number of bar racuda  
l e s s  than 28 in .  t h a t  could be r e t a i n e d  i n  t h e  d a i l y  l i m i t  of 1 0  
was reduced t o  2 i n  1957 and t o  0 i n  1971. 
The l i b e r a l  allowance u n t i l  1971 of unders ize  barracuda i n  t h e  
d a i l y  bag minimized enforcement problems b u t  d i d  noth ing  t o  conserve 
the resource ,  which had been heav i ly  exp lo i t ed  s i n c e  t h e  1930's .  
B.  Management Problems: The major problem today i s  enforcement of t h e  
r e g u l a t i o n s .  
. . 
Commercial Passenger F ish ing  v e s s e l i  (CPFV1s) : CPFV a n g l e r s  have . - 
-. 
done a f a i r l y  good job adhering t o  t h e  s i z e  l i m i t  and t h e  zero  allow- 
ance  of unders ize  barracuda enacted i n  1971. Experienced sk ippe r s  
and c.rer?s a r e  a b l e  t o  inform passengers  of s i z e  and bag l i m i t s ,  
i d e n t i f y  f i s h  spec i e s ,  and they  a r e  equipped t o  determine i f  a f i s h  
is l e g a l .  
During 1977, 5.1% o r  about 4,400 of t h e  undersized barracuda 
that came aboard these  boa t s  were kept  by a n g l e r s .  This  f i g u r e  was 
2.2% o r  4,600 f i s h  dur ing  1978. The m a j o r i t y  of unde r s i ze  barracuda 
are 3-and 4-year-old f i s h  which a r e  r a p i d l y  developing i n  s i z e  and 
r ep roduc t ive  capac i ty .  The es t imated  pe rcen t  of "shorts"  caught and 
k e p t  is  b i a sed  because of our  presence  aboard t h e  boa t s  and it should 
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be considered a low es t ima te  of t h e  t r u e  va lue ,  
A r e c e n t  survey  w a s  conducted aboard southern  C a l i f o r n i a  CPFV's 
t o  determine t h e  a b i l i t y  of a n g l e r s  and boa t  ope ra to r s  t o  i d e n t i f y  
common s p o r t  f i s h .  Over 80% of  t h e  a n g l e r s  and 100% of t h e  sk ippe r s  
and crew were a b l e  t o  i d e n t i f y  barracuda.  With t h i s  h igh  degree of 
i d e n t i f i c a t i o n  a b i l i t y  and concurren t  knowledge of s p o r t f i s h i n g  
r e g u l a t i o n s ,  t h e r e  i s  no v a l i d  reason  f o r  t h e  unnecessary d e s t r u c t i o n  
of young bar racuda  aboard t h e s e  v e s s e l s .  
U. S. based CPFV fishermen ope ra t ing  o f f  Mexico o f t e n  r e tu rned  
w3th l a r g e  numbers of unders ize  barracuda,  perhaps rnistakenly 
assuming that f i s h i n g  i n  fo re ign  waters  exempts them from C a l i f o r n i a  
r e g u l a t i o n s .  Such unders ize  barracuda a r e  inc luded  i n  landings  re- 
po r t ed  t o  the Department and in t roduce  e r r o r s  i n t o  any c a l c u l a t i o n s  
that assume t h a t  only l e g a l  barracuda a r e  now be ing  r epor t ed .  
Ca re l e s s  handl ing  of unders ize  barracuda has  been a problem s i n c e  
the 1971 r e g u l a t i o n  change. Passengers  o f t e n  drop them on t h e  deck 
o r  r i p  t h e  hooks from t h e  mouth o r  t h r o a t  r a t h e r  t han  c a r e f u l l y  
removing t h e  hook o r  c u t t i n g  t h e  l i n e  b e f o r e  r e l e a s i n g  them. Deck- 
hands o f t e n  g a f f  unders ize  barracuda t h a t  subsequent ly d i e  even if 
re tu rned  t o  t h e  water .  . 
The s e l l i n g  of barracuda by par tyboat  o p e r a t o r s  and passengers  
is a n  o c c a s i o n a l  problem. This  d i s r ega rd  f o r  t h e  law r e s u l t s  i n  a 
d i s p l a y  of  poor conserva t ion  and s p o r t i n g  e t h i c s  f o r  a l l .  
Independent P r i v a t e  Boat F ish ing:  Independent a n g l e r s  c a t c h  fewer 
barracuda than CPFV ang le r s ;  however, they land a l a r g e r  pe rcen t  of 
unders ize  ones.  The keeping of "shorts"  appears  t o  be  t h e  r u l e  r azhe r  
than  t h e  except ion ,  w i th  a n g l e r s  being e i t h e r  i gnoran t  of Ca l i fo r -  
n i a ' s  r e g u l a t i o n s  o r  choosing t o  ignore  them. 
Since 1974, t h e  percent  of undersized barracuda landed by a n g l e r s  
aboard p r i v a t e  b o a t s  h a s  been 61% i n  1974, 41% i n  1975, 22% i n  1976, 
37% i n  1977,and 39% i n  1978. The percentages dur ing  1975 and 1976 
r ep resen t  about 1,500 and 5,700 barracuda r e s p e c t i v e l y .  This  i s  
roughly equiva len t  t o  t h e  numbers of unders ize  barracuda r e t a i n e d  
by CPFV a n g l e r s  and i s  a s e r i o u s  problem, p a r t i c u l a r l y  as t h e  number 
of independent p r i v a t e  boa t  a n g l e r s  i n c r e a s e  each yea r .  
Gill-Net F ishery :  Barracuda caught i n  g i l l  n e t s  were sampled a t  the 
l o c a l  f r e s h  f i s h  markets from 1973 through 1978. S u b s t a n t i a l  numbers 
of unders ize  barracuda were landed (20% i n  1973 and 9% i n  1974),  
c r e a t i n g  concern f o r  t h e  numbers t h a t  were a c t u a l l y  be ing  k i l l e d  by 
t h e s e  n e t s .  The excess ive  numbers appearing i n  t h e  market i s  t h e  
d i r e c t  r e s u l t  of fishermens a t t i t u d e  and t h e  s e l e c t i v e  a c t i o n  of t h e  
g i l l  n e t s .  Three and one h a l f  inches  s t r e t c h e d  mesh has been legal.  
s i n c e  1940;.however, no eva lua t ion  of t h e  a b i l i t y  of t h i s  mesh t o  
cap tu re  unders ize  barracuda had bee11 made. 
Recent experiments wi th  d i f f e r e n t  mesh s i z e s  i n d i c a t e  t h a t  24% 
unders ize  barracuda o r  about 12,800 f i s h  dur ing  1976 and 5,360 
- barracuda dur ing  1977 were k i l l e d .  
A dec l ine  i n  t h e  number of unders ize  barracuda landed a t  markets 
dur ing  r ecen t  y e a r s  is f e l t  t o  r e s u l t  from f ishermen d i spos ing  of 
them be fo re  unloading a t  t h e  docks. 
The use of g i l l  ne t s  set i n  c i r c l e  around barracuda schools  
has been r e p o r t e d  on numerous occasions.  These n e t s  a r e  r e p o r t e d l y  
deeper t h a n  t h o s e  used by most fishermen. Such f i s h i n g  may des t roy  
an e n t i r e  s c h o o l  of bar racuda  and r e s u l t  i n  abnormally l a r g e  ca t ches  
being made; this can oversupply t h e  market and drop p r i c e s .  
Gill-Net Mesh Evaluat ion:  A survey was conducted t o  d e t e r n i n e  t h e  
percent  of undersize barracuda  caught by 3%-in, mesh g i l l  n e t s  and 
t o  determine what t h e  m e s h  s i z e  should be i f  a  l a r g e r  one i s  ind ica -  
t ed .  
Twel.ve p j e c e s  of g i l l  n e t ,  four  each of 3 .5 inches  (8.9 cm), 
3.75 i n .  (9.6 cm) and 4.0 i n .  (10.2 cm) s t r e t c h e d  mesh, 
t o t a l l i n g  394 m (210 fns) i n  length and 9.15 m (5 fms) i n  
depth were cons t ruc t ed .  
Each section of net w a s  32.1 m (17 .5  f m s )  i n  l eng th  and 
separete s e c t i o n s  were connected i.n t h e  o rde r  of 3.5 i n . ,  3.75 
in., 4.0 h,, 3.5 in.., 3.75 i n . ,  4.0 i n .  . . . . . . e t c .  
Fish%% rook place between WJites Po in t  on Pa los  Verdcs Peninsula  I 
and Rr~ntingTon Beach, C a l i f o r n i a  i n  depths  ranging from 15  t o  33 I 
m (8 t o  18 Ems) .  A t o t a l  of 25 t r i p s  w a s  conducted dur ing  J u l y  I 
and August 1978 and May 1979. The n e t s  were s e t  approximately 112 I 
h r  b e f o r e  sunset and l e f t  i n  the water  f o r  a t  l e a s t  1 . 5  h r  I 
f o l lowing  s u n s e t .  Generally, one s e t  w a s  mzde each n i g h t ;  however, I 
on seven d g h t s ,  two sets were made and on one n i g h t ,  t h r e e  were made. I 
I 
Nets were set pel-pendicular t o  the  beach whenever p o s s i b l e .  Now- I 
l 
ever, sets made p a r a l l e l  to t h e  beach were equa l ly  product ive .  I 
Fish cap tu red  i n  each mesh s i z e  were removed and s t o r e d  i n  s e p a r a t e  I 
containers and rcrurned t o - t h e  1 a b o r a t . o ~ ~  where t h e i r  l e ~ g t h ,  t re igl t t ,  - I 
and sex w e r e  recorded. I 
' I 
A t o t a l  of 293 barracuda weighing nea r ly  545 kg (1200 l b s )  
w a s  cap tured .  The 3.5-, 3.75- and 4.0-in. mesh captured  25.8, 12.7,  
and 7.0% unders ize  barracuda r e s p e c t i v e l y .  Barracuda from 630 t o  931 
nnn g i l l e d  i n  t h e  3.5-in. mesh, 673 t o  951n-m f o r  t h e  3.75-in. 
mesh, and 678 t o  875 mm f o r  t h e  4.0-in. mesh. Of t h e  t h r e e  mesh 
s i z e s ,  t h e  3.75-in. mesh captured  t h e  g r e a t e s t  number and poundage 
of l e g a l  barracuda,  followed by t h e  3.5-in. mesh. The 4.0-in.  
mesh caught s i g n i f i c a n t l y  fewer barracuda i n  t h e  sma l l e r  s i z e  
increments  of 75 t o  80 cm (29.5 t o  31.5 i n . ) .  
At presen t ,  f i v e  undersized barracuda may be r e t a i n e d  each clay by 
cormnercial fishermen f o r  t h e i r  own use  (not  t o  b e  s o l d ) .  A t  4 I.bs 
per  f i s h ,  t h i s  r e p r e s e n t s  20 l b s  of barracuda per  day pe r  man. Our 
work i n d i c a t e s  t h a t  us ing  3.75-in. mesh, a ca t ch  of 375 l b s  of 
barracuda ( t h e  average pounds per  landing f o r  1976) would r e s u l t  i n  
30 l b s  of unders ize  barracuda being caught.  This  equa l s  t h e  d a i l y  
allowance f o r  1 . 5  men. Crews normally number 1 o r  2 men aboard the 
g i l l - n e t  boa ts .  The cu r ren t  l e g a l  mesh of 3 .5 in.  r e s u l t e d  i n  1-r;rc 
than  twice  t h i s  quan t i t y  of unders ize  barracuda be ing  g i l l e d .  
Ten percent  of t he  barracuda were a l i v e  when removed from t h e  
n e t s ,  and some of t h e s e  would have d ied  i f  r e l ea sed .  Releasing an 
unders ize  barracuda caught i n  g i l l  n e t s  i s  no t  a  s u c c e s s f u l  means 
of r e t u r n i n g  them t o  t h e  water  a l i v e .  
The 3.75-in. mesh appears  t o  be t h e  most f avo rab le  s i z e  based 
upon t h e  c u r r e n t  barracuda s i z e  l i m i t  of 28 in. There i s  no incli- 
c a t i o n  t h a t  t h e  ca t ch  of l e g a l  barracuda would be reduced s i g n i f i -  
c a n t l y  by an  i n c r e a s e  i n  mesh s i z e ,  bu t  t h e  number of unders ize  
barracuda k i l l e d  would b e  reduced s i g n i f i c a n t l y .  
VIE, Recommendations 
Although t h e  C a l i f o r n i a  barracuda resource  shows s i g n s  of slow re-  
covery from t h e  low i n  t h e  l a t e  1960's  and e a r l y  19701s ,  t h e r e  i s  no 
assurance  t h a t  it  w i l l  cont inue  t o  do so  i f  i t  i s  sub jec t ed  t o  an uncon- 
t r o l l e d  increase I n  e x p l o i t a t i o n .  
Management a c t i o n  should cont inue  t o  concen t r a t e  on i n s u r i n g  t h e  
maximum s u r v i v a l  of barracuda through a t  l e a s t  t h r e e  spawning seasons.  
The p re sen t  min i~um s i z e  limit of 28  i n .  (71 cm) i s  necessary  t o  in-  
c r e a s e  t h e  s i z e  of t h e  popula t ion ,  and t o  main ta in  i t  a t  optitnum l e v e l s  
under continued e x p l o i t a t i o n .  
Seve ra l  methods were i d e n t i f i e d  during t h i s  work, t h a t  would in -  
c r ease  t h e  s u r v i v a l  of barracuda through t h e i r  f i r s t  spatgning: 
1. Inc rease  t h e  mini-rnurn mesh s i z e  t o  3.75 inches .  This  would b r i n g  
t h e  g i l l  n e t  ca t ch  more i n t o  l i n e  wit11 p re sen t  s i z e  r e s t r i c t i o n s  
on o t h e r  fishermen and al low an i n c r e a s e  i n  t h e  number of 3 and 
4 year  o l d  barracuda t o  escape and spawn. I n  1976, a minimum of 
5,300 unders ize  barracuda would have escaped t o  spawn i f  3 .75 
in.  mesh had been used. 
A change i n  mesh s i z e  w i l l  r e q u i r e  t h e  cons t ruc t ion  of new nets, 
and conversion t ime should be  allowed. Barracuda g i l l  n e t s  tend 
t o  last longer  than  some o t h e r s  due t o  t h e i r  l i m i t e d  con tac t  w i th  
ab ra s ive  s u r f a c e s  and t o  l i m i t e d  exposure t o  l i g h t .  All-owing 3 
yea r s  t o  conver t  t o  3.75-in. mesh should reduce t h e  f i n a n c i a l  
inconvenience by spreading  the  c o s t  over  a per iod  of t ime. The 
fleet i s  the sma l l e s t  s i n c e  be fo re  World War I ,and  a change 3n 
n e t s  will have l e s s  o v e r a l l  impact now than  i n  t h e  f u t u r e  should 
the barracuda f i shery  expand. With a n  increased  mesh s i z e ,  . 
fishermen would expend l e s s  e f f o r t  i n  removing unde r s i ze  
barracuda from t h e i r  n e t s ,  and t h e  markets should r e c e i v e  
fewer sub lega l  ones. 
2. Limit  t h e  depth of t h e  g i l l  n e t s  t o  170 meshes o r  11.4 meters  
(6.25 fms). This  would reduce  t h e i r  e f f e c t i v e n e s s  i f  un- 
l awfu l ly  used a a  e n c i r c l i n g  n e t s ,  without  a f f e c t i n g  l e g a l  
ope ra t ions .  
3.  P r o h i b i t  any barrzcuda aboard v e s s e l s  ca r ry ing  g i l l  n e t s  of l e s s  
than  3.75-in. mesh. This  should reduce t h e  tempta t ion  t o  f i s h  
f o r  unders ize  barracuda wi th  small  mesh ne t s , and  i t  w i l l  exped l t e  
law enforcement by e l imina t ing  t h e  need t o  apprehend fishermen 
i n  t h e  a c t  of captur ing  "short"  barracuda w i t h  i l l e g a l  mesh. 
4. Apply p re sen t  s i z e  and gear  r e s t r i c t i o n s  t o  a l l  C a l i f o r n i a  
barracuda landed o r  imported r ega rd l e s s  of o r i g i n .  This  i s  
d i r e c t e d  p r imar i ly  a t  t h e  roundhaul n e t s  t h a t  may s t i l l  cap tu re  
C a l i f o r n i a  barracuda i n  Mexican waters .  R e s t r i c t i o n  a g a i n s t  
roundhaul n e t s  would have no impact upon t h e  f i s h e r y  b u t  i t  would  . 
e l i m i n a t e  f u t u r e  e x p l o i t a t i o n  by t h i s  gear .  S i z e  r e s t r i c t i o n s  
upon imported barracuda would a i d  law enforcement and encourage 
conse rva t ive  p r a c t i c e s  by Mexican fishermen. 
5. Remove t h e  allowance of unders ize  barracuda f o r  a l l  commercial 
fishermen w i t h  t h e  except ion  of f i v e  pe r  boa t  per  day f o r  g i l l  
n e t  fishermen. An allowance f o r  o the r  than  g i l l  n e t  fishermen 
is unnecessary because unde r s i ze  barracuda caught by rod and 
reel o r  t r o l l i n g  ( t h e  only o t h e r  f i s h i n g  methods o t h e r  than  round- 
haul n e t s )  are e a s i l y  r e l ea sed  a l i v e .  
6 .  Inc rease  e f f o r t s  t o  educa te  r e c r e a t i o n a l  fishermen about  t h e  
regula t ions .  A reduction i n  t h e  l a r g e  numbers of undersize 
barracuda destroyed by anglers  would con t r ibu te  much towards 
t h e  recovery of the  resource. Simplif ied a i d s  t o  f i s h  iden t i -  
f i c a t i o n  and t h e  reasons f o r  r egu la t ions  must be made a v a i l a b l e  
t o  a l l  anglers .  Newspapers and magazines should be  u t i l i z e d  t o  
d i s t r i b u t e  t h i s  information. 
7. Ca l i fo rn ia  barracuda should have high p r i o r i t y  i n  d iscuss ions  
with Mexico. The Ca l i fo rn ia  barracuda resource has h i s t o r i c a l l y  
proven i t s e l f  vulnerable  t o  overexploi ta t ion ,  and, although Mexico 
has  applied r e l a t i v e l y  l i g h t  commercial f i s h i n g  pressure  upon the  
resource,  t h e  spor t f i she ry  claims l a r g e  numbers of young maturing 
barracuda each year. I f  t h e  barracuda resource i s  t o  recover t o  a 
sus ta inab le  l e v e l  of maximum abundance then Mexico can be  expected 
t o  play a key r o l e  i n  managing, o r  f a i l i n g  t o  manage i t .  Data 
pe r t inen t  t o  management should be made a v a i l a b l e  t o  Mexico t o  
a i d  i n  t h e  r a t i o n a l  management of the  e n t i r e  s tock.  Heavy f i s h i n g  
e f f o r t  of f  Mexico would undoubtedly reduce t h e  a v a i l a b i l i t y  of 
barracuda off  Ca l i fo rn ia ,  however h i s t o r i c a l  ca tch  da ta  i n d i c a t e  
t h a t  a t  moderate t o  l a r g e  s tock  s i z e s  moderately success fu l  
ca tches  should be poss ib le  throughout t h e  range of t h e  Ca l i fo rn ia  
barracuda. 
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